DCES NOT CIRCULATE 


FOUNDED IN 1906 AS THE AMERICAN QUARTERLY OF ROENTGENOLOGY 


THE AMERICAN JOURNAL OF 


ROENTGENOLOGY 


RADIUM THERAPY, 
AND MEDICAL 
NUCLEAR MEDICINE 


OFFICIAL ORGAN OF 
THE AMERICAN ROENTGEN RAY SOCIETY 
THE AMERICAN RADIUM SOCIETY 


LAWRENCE REYNOLDS, Editor 


ASSOCIATE EDITORS 


HARRY HAUSER TRAIAN LEUCUTIA RUSSELL H. MORGAN 
EDWARD B. D. NEUHAUSER WENDELL G. SCOTT 


CONSULTING EDITORIAL BOARD 


PAUL C. AEBERSOLD PAUL C. HODGES EUGENE P. PENDERGRASS 
OSCAR V. BATSON HOWARD B, HUNT U. V. PORTMANN 

JOHN CAFFEY B. R. KIRKLIN MERRILL C. SOSMAN 
JAMES T. CASE JOHN H. LAWRENCE LAURISTON S. TAYLOR 
ARTHUR C. CHRISTIE REED M. NESBIT OWEN H. WANGENSTEEN 
ROSS GOLDEN SHIELDS WARREN 


Issued Monthly for the American Roentgen Ray Society by 
CHARLES C THOMAS - PUBLISHER - SPRINGFIELD - ILLINOIS 


VOLUME 74 NOVEMBER, 1955 NUMBER 5 


of 
lar 
int 
ng 
ral 
tal 
ITY 

AN 
of 
in 
tal 
ry 
ng 
e- 
yn- 
his 
be 
US 
th 
1a- 
ite 
-he 
nd 
ing 
1m 

by 4 
to 

ek. 
vas 
ars 
ay 
fii- 
ita 
er- 
rt, 


WESTINGHOUSE 


DEEP THERAPY UNIT 


Combines Stationary and Rotational Therapy Facilities 


Now you can perform both stationary and 
rotational deep therapy with a single unit. The 
Westinghouse “2 in 1” permits use of stationary 
treatment procedures where they are most advan- 
tageous — for example, intra-cavity work. 


When used as a rotational therapy unit, it per- 
mits delivery of a high depth dose with minimum 
skin dose. 


you CAN BE SURE...1F ITS 


Patient comfort is enhanced since only the tube 
moves. And it can be changed quickly and easily 
from moving field to stationary therapy. 


Present users of the Westinghouse double 
column tubestand can simply add the 
rotational facility to have a “2 in 1” unit. 


5-08311 


Westinghouse 


Westinghouse 
Electric 
Corporation 


X-RAY Divisio# 


2519 Wilkens A 
Baltimore 3, M 


; 
ee 99 
| 2 INI | 
a 


THE AMERICAN JOURNAL 
OF ROENTGENOLOGY, 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


VoL. 74 NOVEMBER, 1955 


CONTENTS 
Three Dimensional Stratigraphic Examination. Axial Transverse Stratig- 
raphy. Part I. ProrEssoR ALESSANDRO VALLEBONA 


Three Dimensional Stratigraphic Examination. Axial Transverse Stratig- 
raphy. Part IT. Dr. Pierro AMIsano 


Neonatal Physiology for the Roentgenologist. CLEMENT A. Smitu, M.D. 


Pathologic Features of Respiratory Distress Syndromes in Newborn Infants. 
BenyAMINn H. Lanpino, M.D. 

Contrasting Roentgenographic Pulmonary Patterns of the Hyaline Membrane 
and Fetal Aspiration Syndromes. H. G. Petrerson, Jr., M.D., And 
M. E. PenpLetron, M.D. 

Roentgenographic Study of the Variations in the Normal Anterior Cerebral 
Artery; One Hundred Cases Studied in the Lateral Plane. ARTHUR A. 
Morris, M.D., F.A.S.C., F.1.C.S., Anp CLtemMerR M. Peck, M.D. 


Rounded Intrathoracic Lesions. Donatp W. Sprincer, M.D., E. 
Geicer, M.D., anp Hiram T. Laneston, M.D. 


Demonstration of Subepicardial Fat as an Aid in the Diagnosis of Pericardial 
Effusion or Thickening. Danie. J. Torrance, M.D. 


Roentgenological Findings in Supra-aortic Cancer of the Esophagus. MANUEL 
Ma encuinl, M.D., J. Horacio Resano, M.D., anv Teo Rock, M.D. 


Lues of the Colon. Hans H. Basse 


Leiomyosarcoma of the Rectum; Review of the Literature and Report of a Case. 
Joun D. Osmonp, Jr., M.D., AnD Freperick R. Mavutz, M.D. 


Multiple Large Aneurysms of the Splenic Artery; A Case Report with Aorto- 
graphic Confirmation and Operative Proof. Paut A. RiEMENSCHNEIDER, 
M.D. 


A Roentgenologic Study of a Human Population Exposed to High-Fluoride 
Domestic Water; A Ten-Year Study. NicHoitas C. Leone, M.D., 
A. Stevenson, M.D., THEopore F. M.D., anp 
Merrit C, Sosman, M.D. 


house 


tion (Contents continued on Pp. iv) 


pivisio# 


iikens A 
re 3, M 


ee No. 5 
= 769 
796 
800 
818 
IT | 
S56 
e tube | 
867 
it. 872 
R77 
/4 


iv Contents, continued NovemBer, 1965 


The Styloid Bone and Carpe Bossu Disease. EvA BassOr and Hans H. 
BASSOE . : 886 
A Study of the Irradiation Syndrome. Part II. Tissue Water and Tissue 
Electrolytes. Roy E. McDonatp, M.D., Ross E. Jensen, B.S., 
Hersert C. Urry, B.A., anp Puivip B. Price, M.D. . . 889 
Kilocurie Revolving Cobalt-60 Unit for Radiation Therapy. L.. H. Lanz, 
Px.D., D. D. Davison, M.S., anp W. J. RAIne ‘ 898 
Editorial 


The Fifty-sixth Annual Meeting of the American Roentgen Ray Society 918 


Society Proceedings, Correspondence and News Items , . 922 


Volume I (1903-1937) $12.50 Order From: i 

Volume II (1938-1942) 5.00 CHARLES C THOMAS + PUBLISHER 
ae Volume III (1943-1947) 12.50 301-327 East Lawrence Avenue 

Volume IV (1948-1952) 13.50 Springfield, Illinois 

(Purchasers outside U.S.A. should send .sh 

with order. Delivery, postpaid, guaranteed.) 


| 

| 


THE AMERICAN JOURNAL 
OF ROENTGENOLOGY 


RADIUM THERAPY AND 
NUCLEAR MEDICINE 


VoL. 74 


NOVEMBER, 


1955 


THREE DIMENSIONAL STRATIGRAPHIC 


ant the beginning of radiology many 
projections have been employed for the 
commen of the skull, chest, abdomen 
and !:mbs. This is necessary because in 
ordinary roentgenography the superim- 
position of images interferes with the vis- 
ualization of certain structures and the 
employment of various projections mini- 
mizes the effects of superimposition. A 
complete elimination of superimposition 

may be obtained by means of stratigraphy, 
but even stratigraphy needs different 
projections to allow a study from different 
points of view. In other words, a certain 
body has a different roentgenographic ap- 
pearance according to the point of ob- 


servation and the exact representation of 


the solid shape of this body can be obtained 
only if it is roentgenographed in three 
spatial dimensions. 

This necessity has been recognized for 
a long time in the ordinary roentgenog- 
raphy of those organs which lend them- 
selves to three dimensional study; for 
example, in the skull we currently employ 


EXAMINATION 
AXIAL TRANSVERSE STRATIGRAPHY. PART I*f 
By PROFESSOR ALESSANDRO VALLEBONA 


GENOA, ITALY 


an axial projection which, along with 
anteroposterior and lateral projections al- 
lows a complete examination. 

Unfortunately, however, axial projec- 
tions can be obtained only in some regions 
of the body because of technical difficulties. 
In the thorax, for example, the marked 
superimposition of shadows does not per- 
mit useful axial roentgenographic images. 

If we consider that with the increase of 
thickness the phenomena of superimposi- 
tion also increase we shall see that, even 
if we use strongly penetrating radiations, 
we have to overcome the effect of super- 
imposition to obtain useful roentgeno- 
graphic studies. 

It is therefore logical to attempt to solve 
this problem by utilizing the possibilities 
of stratigraphy. 

Amisano in 1944, 1945 and 1946 pub- 
lished the results obtained with transverse 
stratigraphy of the chest using roentgen 
rays longitudinal to the axis of the body. 
Although the roentgenograms are quite 
interesting and suggestive, this method did 


* From the Institute of Radiology, University of Genoa; Director, Professor Alessandro Vallebona. 


t Translated from the Italian by Cesare Gianturco, M.D., Carle Hospital Clinic, Urbana, Illinois. 
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not find practical application because of 
the difficulties common to the then avail- 
able stratigraphs. These stratigraphs did 
not allow the study of layers distant from 
the film. Another objectionable feature was 
the necessity of using highly penetrating 
roentgen rays which do not allow the study 
of a thin layer. It was therefore logical to 
circumvent these obstacles and to try to 
obtain an axial representation with roent- 
gen rays directed transversely and not 
longitudinally. We were able to solve this 
problem experimentally by a modification 
of the roentgenographic and stratigraphic 
technique. 

Aside from certain special oblique pro- 
jections we seek to utilize, in usual roent- 
genographic technique, whenever it is 
possible, roentgen rays which are perpen- 
dicular to the plane of the film in order to 
minimize distortion of the image and | 
order to obtain the greatest photographic 
effect. If we now envisage the use of roent- 
gen rays no longer perpendicular to the 
film, but almost parallel to it, we will ob- 
tain the image of that part of the object 
which, upon being struck by the roentgen 
rays, will be portrayed with great distor- 
tion on the roentgen film. 

However, if we utilize two rotating plat- 
forms connected in such a way that one 
follows exactly the motion of the other and 
if we place upon one platform the object 
to be roentgenographed and on the other 
the roentgen film and place the source of 
radiation in such a way that the roentgen 
rays fall obliquely upon the surface of these 
two platforms (placing the two axes of 
rotation in such a way that they will fall in 
the same vertical plane as the focus of the 
tube), and finaily, if we make a roentgeno- 
gram while the two platforms make a com- 
plete rotation, we will obtain the strati- 
graphic image of a transverse layer of the 
object. 

The experimental demonstration of this 
procedure was given in the first months of 
1947 by Frain and Lacroix and by the 
present author. Soon afterwards this 
method was adapted to human roentgenog- 
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raphy and made practical by myself and 
my co-workers. | have suggested calling 
this new method “axial transverse stratig- 
raphy”: “stratigraphy” because one deals, 
as we shall see, fundamentally with a 
stratigraphic method which permits the 
reproduction of a single layer; ‘‘axial”’ 
because the method allows the reproduc- 
tion of layers in axial projection and solves 
from a general point of view the problem 
of axial projections; “‘transverse” because 
the roentgen rays instead of having an 
axial direction have a transverse direction. 

If we now examine the theoretical prin- 
ciples of any multidirectional stratigraphic 
method and try to increase greatly the 
motion of the tube and of the roentgen film 
(that is, increase the obliquity of the in- 
cident radiation) we see immediately how 
the necessity of crossing the whole thick- 
ness of the object is eliminated. 

I do not believe that it is necessary to 
discuss the fundamental principles of 
stratigraphy. I shall mention only that 
stratigraphy is the method for the roent- 
genographic reproduction of a layer can- 
celling more or less completely the images 
produced by other superimposed layers. 

Vittorio Maragliano used to quote the 
following example in his teachings on 
stratigraphy: Imagine a book printed on 
transparent paper and observe this book 
in front of a source of light while it is 
closed, and we shall see the superimposition 
of all the printing, this being a very con- 
fused shadow in which we shall not be able 
to recognize the printing at all. These are 
the conditions of observation which exist 
in the usual roentgenographic examina- 
tions. If we now examine only one page of 
the book, we will be able to recognize 
easily the various letters and read the con- 
tents of the page; these are the conditions 
existing in stratigraphy where we obtain 
the observation of single layers, avoiding 
the superimposition of shadows from other 
layers. 

In other words, while the common roent- 
genographic examination represents a syn- 
thetic observation in which all elements are 
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added to each other, the stratigraphic 
examination represents an analytical ob- 
servation which permits the selection and 
observation of each individual layer and, 
therefore, of each of those elements which, 
when added to each other, constitute the 
common roentgenographic image. 

The method has been used in the various 
countries where it has been applied in 
different ways and where it has been called 
by different names (stratigraphy, planig- 
raphy, tomography, laminagraphy). I 
have pointed out in previous publications 
that the name stratigraphy is preferable. 

From the point of view of technical reali- 
zation, stratigraphy has been obtained in 
ditterent ways: some methods used a move- 
ment of the tube and of the film; others were 
based upon the motion of the patient and of 
the film. In previous publications I have 
dealt extensively with the advantages and 
disadvantages of these procedures. 

Some methods used a linear motion (uni- 
directional methods), other methods used 
combinations of motions (circular, semi- 
circular, spiral, etc.). The unidirectional 
methods include also those methods which 
move the tube and the film according to an 
arc which results in a curvilinear cancella- 
tion of parasite shadows. 

The advantage of the unidirectional 
movement is mainly in the possibility of a 
short exposure. The advantage of multi- 
directional methods is the more complete 
cancellation of the superimposed shadows. 

Regardless of the technique employed or 
of the apparatus available, stratigraphy 
can be used to outline frontal or sagittal 
layers. That is, it utilizes the same roent- 
genographic projections that we ordinarily 
employ. 

It was only in the first months of 1947 
that the first experimental work on the 
possibility of axial transverse stratigraphy 
became known, although the necessity of 
employing axial roentgenography had been 
felt for a long time. This was shown by 
the attempts made to visualize the various 
organs and systems by means of ordinary 
roentgenograms taken in more or less axial 
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and more or less oblique projections. It was 
natural that the possibilities of stratigraphy 
would be used for the same purpose. 

One may say today that the problem 
has been solved not only from a theoretical 
and experimental point of view, but also 
from the point of view of practical clinical 
research as is shown in Part II of this arti- 
cle by my co-worker which follows (Ami- 
sano, Axial Transverse Stratigraphy). 

The need for a method which would allow 
the axial exploration of the heart was shown 
also by the research work of Frain and La- 
croix who in 1947 suggested a technique 
which is very similar to ours. In the Fournal 
de radtologie et d électrologie, 1947, is quoted 
only by title a paper by Manoel de Abreu 
‘“Tomografia horizontal do torax” which 
appeared in Radiologia of Buenos Aires. 

It often happens in the historical evolu- 
tion of various refinements of roentgenol- 
ogy (and also in other branches of science) 
that at a certain time, when the subject 
is ripe, independently and from various 
countries different persons arrive at similar 
methods. 

We have already seen this for ordinary 
stratigraphy (Vallebona, 1930; Ziedses des 
Plantes, 1931; Bartelink, 1932; Chaoul 
and Grossmann, 1935) and we see this hap- 
pen again in regard to the new and pro- 
found modification of stratigraphic tech- 
nique. 

The possibility of obtaining stratigrams 
of oblique layers had occurred to me not 
only theoretically but had been practically 
accomplished with the construction of the 
“Italian stratigraphic equipment.” I de- 
signed this apparatus so that two con- 
trols can vary the incidence of the roentgen 
rays in two different planes with respect to 
the normal position of the table. The in- 
cidence of the roentgen rays is then com- 
posed of the two angles measured with 
respect to the position of the table which 
may be considered as the bisectrix of the 
angle on which the stratigraphic equipment 
is centered. When these two angles are 
equal, the fixed layer is parallel to the 
table. When these two angles are different, 
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the fixed layer is inclined by an angle equal 
to half of the difference between the two 
angles which compose the total angle of 
roentgenographic incidence (Vallebona: 
“Lo Stratigrafo Italiano” —Vol. 111; Strati- 
grafia 1938-1939). From the stratigraphy 
of oblique layers obtained by off-centering 
the angle of the patient and giving the 
roentgen rays an oblique direction, we 
passed to the theoretical demonstration 
that it is possible to obtain transverse 
layers by giving the roentgen rays a far 
greater obliquity. 

Kieffer,* after discussing the various 
stratigraphic methods, dealt with the pos- 
sibility of obtaining transverse stratigrams 
by utilizing a unidirectional movement of 
the tube and the film. He presented sche- 
matic drawings explaining the method. He 
did not give, however, any roentgeno- 
graphic demonstration. 

Kieffer himself spoke of theoretical re- 
searches which have not had practical 
application: “Further theoretical analysis 
has disclosed future possibilities which have 
not yet been practically tested.” Up to 
that time the unidirectional movement had 
been the only one to be considered in the 
search for axial stratigraphy. This was 
again reviewed in the research work of 
Amisano in 1944. 

The first use of a multidirectional mo- 
tion of a tube and film more or less off- 
center appeared in the arrangement pro- 
posed by Amisano in 1946 for ordinary 
stratigraphy (tube off center and motion- 
less, rotary motion of the patient and the 
film on off center axes). This approach was 
followed by experimental studies of axial 
multidirectional stratigraphy and this was 
followed almost immediately by the prac- 
tical accomplishment of this method in our 
institution and by its clinical use. 

The practical solution of this problem is 
therefore connected to those stratigraphic 
methods which utilize the motion of the 
patient and the film, methods which I 
have always preferred. 


* Am. J. Roentcenor. & Rap. THERAPY, 1938, 379, 497-513. 
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Palmieri points out that it is possible to 
move the film and the tube about the 
patient, leaving the patient motionless, but 
since the tube must be at a distance of 2 
meters or farther from the patient and this 
tube must make a complete turn around 
the patient while the roentgen film must 
rotate opposite to the tube, we would 
need a planetary motion which would be 
dificult to realize. In my opinion, our 
work should not limit itself to the geo- 
metrical demonstration or to the theoret- 
ical possibilities of a method, but must be 
dedicated to its practical realization if we 
wish to give any benefit to the patients 
who come to us. 

To summarize, the various steps of axial 
transverse stratigraphy are given by the 
following table: 


STEPS IN THE HISTORY OF 
STRATIGRAPHY 
Ordinary Stratigraphy—Stratigraphy 1930 
1930—Vallebona—first publications—first prac- 
tical realization 
1931—Ziedses des Plantes 


1932—Bartelink 
1935—Grossmann and Chaoul, etc. 


Researches Preliminary to Axial 
Transverse Stratigraphy 
1938—Kieffer (geometrical study of axial uni- 

directional stratigraphy) 
1944—Amisano makes attempts toward axial 
stratigraphy by unidirectional meth- 
ods 
1946—Amisano (equipment for ordinary stra- 
tigraphy with multidirectional radia- 
tion) 
Experimental Work on Axial Transverse 
Multidirectional Stratigraphy 
1947—Frain and Lacroix—Vallebona 
Practical Realization of Axial Transverse 
Stratigraphy—Stratigraphy 1947 


1947—Vallebona and co-workers 


From the experimental work on this new 
stratigraphic method we have rapidly 
achieved its practical realization so that 
at the meeting of the Swiss Society of 


| 
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Radiology in May—June, 1947, we were able 
to present axial transverse stratigrams of 
the living patient showing normal and 
pathological cases. In regional Italian meet- 
ings (meeting of Bergamo, July, 1947, meet- 
ing of L’Aquila, October, 1947, meeting of 
Rapallo, January, 1948) we were able to 
present increasingly varied and interesting 
studies. 

Frain, himself, was at the meeting of the 
French radiologists in Paris in October, 
1947. After showing the experimental re- 
sults which he had obtained he was kind 
enough to present the results which we had 
obtained in the living patient. 

The reason which has prompted me to 
seek an immediate practical application of 
this method, perhaps even before the 
method had been thoroughly studied from 
the geometrical and experimental view- 
points, has been the conviction that as 
long as a method remains in the blueprint 
or in an experimental stage in our labora- 
tories this method will bring no advantage 
to clinical roentgenological research. It 
is only the practical application of the 
method which allows us to evaluate its 
advantages and usefulness. 

In this work I was helped a great deal 
by many of my co-workers. It is they who 
have obtained the stratigraphic demonstra- 
tion of various organs and systems that 
have shown in which cases the method 
finds useful application. 

One deals with a method which is already 
old and has found a new application 
which now allows axial projections with a 
transverse direction of the roentgen rays. I 
propose, for the sake of brevity, to name 
the two methods according to their year of 
birth: stratigraphy, 1930, and stratigraphy, 
1947. 

Stratigraphy, 1947 gives stratigraphic 
images which we are not used to seeing in 
normal roentgenography or in the stratig- 
raphy of 1930. Considerable work has been 
necessary in order to recognize the 
various anatomical structures and natu- 
rally this has been even more difficult with 
pathological images. This has been partially 
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accomplished, although there is still much 
work to be done. As a matter of fact, the 
whole of radiology could be usefully re- 
viewed according to this new perspective. 

We claim priority for the work which we 
have done so far on the living patient be- 
cause I have no knowledge that any other 
investigator has accomplished axial trans- 
verse stratigraphy in the living subject. At 
this point I would like to acknowledge the 
technical and manufacturing ability of 
Gino Zurli, who for many years has been 
the chief technician at our institution. 

I would like now to mention the dif- 
ficulties which we encountered in the prac- 
tical application of this new method and 
also the precautions which have to be taken 
in its execution. 

It is absolutely necessary that the two 
axes of rotation be in the same geometrical 
plane which passes through the focus of 
the tube. Even an error of I mm. causes 
images without detail. It is therefore 
necessary to use centering devices of ex- 
treme precision functioning either me- 
chanically or by means of a light beam or 
leave the focus always centered in the 
plane which passes through these two 
axes allowing the tube only up and down 
motion. 

The motion of the patient and of the 
film must be connected with a system of 
great rigidity so that no oscillations occur. 

The motor and the electric switch must 
energize the tube while the patient and the 
film make a complete turn. The patient 
must be securely supported so as to allow 
a speed of motion of at least one second. If 
the speed could be increased, the exposure 
time could be decreased. 

Particular attention must be paid to the 
centering of the layer which is marked by a 
line (a taut wire or a light beam) uniting 
the focal spot to the center of the film. 
After centering the tube and the film it is 
more convenient to elevate or lower the 
patient by means of a support which allows 
gradual and measured displacement. 

A horizontal slit must limit the roentgen- 
ray beam in order to minimize secondary 
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radiation. On the other hand, one must see 
that the roentgen-ray beam strikes the 
whole film. The collimation of the beam 
is obtained by applying a lead cone with a 
horizontal slit to the window of the tube. 
It is useful to employ a cone which incor- 
porates a light beam to simulate the roent- 
gen-ray field. 

One of the first difficulties which we 
encountered was due to the intensifying 
screens. We found that the upper screen, 
being crossed by the roentgen rays at a 
great obliquity presented a great deal of 
opacity. It was found expedient to elimi- 
nate the upper screen and utilize only the 
lower screen. Also, because of the obliquity 
of radiation the images produced by two 
screens could not be accurately super- 
imposed. 

Let us now briefly consider the analogies 
and the differences between this method 
and the usual stratigraphy. Both methods 
give the image of a layer, but with the new 
method, we have the image of the layer 
which corresponds to the thickness of the 
beam emerging from the slit, thereby elimi- 
nating the greatest portion of the secondary 
radiation. 

The type of motion is similar to that 
adopted by Amisano for ordinary stratig- 
raphy (National Meeting at Montecatini, 
September, 1946). Movement is obtained 
with equipment consisting of two supports 
superimposed upon each other with off- 
centered axes. There are many points 
which the new method has in common with 
the method of Amisano because the off- 
centering of the axes can be brought to an 
extreme degree and the tube can be lowered 
laterally until the radiations have a direc- 
tion which is no longer perpendicular but 
almost parallel to the plane of the film. 

This indicates that undoubtedly there 
are relationships between the old stratig- 
raphy and the new regarding equipment, 
geometrical arrangement and also because 
the images obtained are fundamentally 
those of a layer. 

There are, however, substantial differ- 
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ences. The direction of the roentgen rays 
with regard to the film is, I would say, 
almost opposite to that commonly em- 
ployed in roentgenography and in ordinary 
stratigraphy. The great obliquity with 
which the roentgen rays strike the film has 
confronted us with problems concerning the 
use of the double emulsion and of the 
double intensifying screens. In the new 
method the best results are obtained with 
a single layer of emulsion and without in- 
tensifying screens. 

Also different from the old stratigraphy 
is the method, of elimination of shadows 
because in the old stratigraphy the un- 
wanted shadows were blurred by motion, 
but even so they influenced the roentgeno- 
graphic results. With the new method, 
most of the unwanted shadows are elimi- 
nated because they are not included in the 
field of radiation or they are not projected 
on the film. This gives us a greater strati- 
graphic selectivity and a greater definition 
of images. 

I should also explain why I speak of a 
method” while insisting on the unity 
of the stratigraphic method. The geomet- 
rical studies of Bistolfi and of Aldo Perussi 
demonstrate that stratigraphy is a single 
method which has found different technical 
solutions. As a matter of fact, the funda- 
mental purpose of stratigraphy is that of 
obtaining the observation of an isolated 
layer, blurring or eliminating by means of 
motion disturbing shadows. I believe, 
however, that we can speak of a new 
method because the elimination of shadows 
occurs in a manner completely different 
from that of common roentgenography or 
old stratigraphy. This gives us new prob- 
lems due to the use of the double emulsion 
and of double intensifying screens. 

In other words, one may conclude in 
this regard that the method is funda- 
mentally a stratigraphic method which 
originates directly from the principles of 
stratigraphy published and applied by me 
for the first time in 1930. 

From a geometrical point of view, there 
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are no substantial differences among the 
‘various multidirectional methods. The 
main difference is due to the fact that the 
obliquity of the roentgen ray has been 
greatly increased. 

From a technical standpoint, the equip- 
ment is very similar to that advocated by 
Amisano at the radiological meeting at 
Montecatini in September, 1946 for or- 
dinary multidirectional stratigraphy. It is 
in fact the same equipment which, after 
being modified to permit the off-centering 
of the two axes, has allowed the applica- 
tion of this new method to the living sub- 
study of the 
method had been done by the present 
author. From a practical standpoint the 
results are different from those of the old 
stratigraphy because of the possibility 
of obtaining transverse layers with roent- 
gen rays no longer longitudinal but trans- 
versely directed. 

Will this new method supplant the pre- 
ceding methods? I would rather doubt it. 
This method represents only a stratigr raphic 
examination with a new perspective. In 
fact, this is a perspective to which we are 
not accustomed and which poses problems 
of interpretation which are not easy to 
solve and which canbe understood only 
through the study of cross section anatomy. 
The new method of stratigraphy will not 
eliminate the usual frontal or sagittal 
stratigraphy any more than the usual 
stratigraphy eliminated the ordinary roent- 
genogram. 

The new method gives us the possibility 
of a complete examination of the living 
subject according to the three spatial 
dimensions and this three dimensional 
examination has already given some prac- 
tical results. The problem which still 
remains to be considered is that of manu- 
facturing and this problem has the greatest 
importance from the point of view of the 
practical application and the use of the 
new method. At the meeting at Mon- 
tecatini I spoke of the technical and manu- 
facturing problems encountered in the 


Wa 


equipment employed for the old 1930 
stratigraphy. I do not believe that the 
problem of the new stratigraphy of 1947 
will be more difficult to solve. 

Having admitted what I have already 
expressed that the stratigraphy of 1947 
does not eliminate the stratigraphy of 1930, 
it is preferable that a single apparatus allow 
the execution of all types of stratigraphy 
including frontal layers, sagittal layers or 
axial layers and possibly layers of any de- 
gree of obliquity. 

This can be done and Dr. Amisano will 
describe a universal stratigraph built by 
the Zuder Company of Genoa. The experi- 
mental and research work done in our in- 
stitution has allowed us to perfect the 
details of this new equipment. 

On the basis of the geometrical studies 
and experimental research and above all 
from the information obtained from prac- 
tical application, we can see that this ap- 
paratus permits all stratigraphic examina- 
tions. We plan to report on the practical 
results obtained with this new stratigraphic 
method and give a demonstration of the 
technique and a comparison between stratig- 
raphy, 1930, and _ stratigraphy, 1947. 
Judging from the 1esults obtained with 
this new method, one may feel inclined to 
conclude that the new method is very useful 
in the roentgenological study of various 
organs and systems. 

I shall admit the possibility that the 
stratigraphy, 1947, will be even more useful 
than the stratigraphy of 1930, but I will 
not make a categorical statement to this 
effect. 

I was rather reticent when I proposed 
the stratigraphy of 1930 and contradicted 
at that time some who spoke of a revolution 
in roentgenographic technique. I would 


like to keep the same line of conduct today. 
I will be able to say something definite 
when I am convinced of the importance of 
this new method not only on the basis of 
my experience or of that of my co-workers, 
but when this method has been tested by 
many others. 
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The first research workers cannot have 
an objective view of their work. The final 
judgment must be expressed by others. 


SUMMARY 


The author has discussed the reasons 
which prompted him in 1930 to study a 
method which would eliminate the super- 
imposition of shadows. A history of the 
method is given and the fundamental re- 
search which led to it. The method has 
been called stratigraphy, planigraphy, 
tomography and laminagraphy. The author 
then discusses recent refinements which 
allow the study of layers having some obliq- 
uity to the axis of the body and describes 
axial transverse stratigraphy which allows 
the study of layers transverse to the axis 
of the body. The author gives an account of 
the experimental research and the prac- 
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tical application of axial transverse stratig- 
raphy and mentions the difficulties en- 
countered and how they were solved. The 
relationship, the analogy and the difference 
between the stratigraphy of 1930 and axial 
transverse stratigraphy of 1947 are de- 
scribed. One method cannot supplant the 
other. It is necessary, therefore, to obtain 
equipment which allows all the applica- 
tions of stratigraphy. This problem has 
been solved by means of the equipment 
which has been developed. On the basis of 
the practical results obtained so far, it 
is stated that the method is a step for- 
ward in roentgenographic technique. The 
value of such progress must be judged on 
the basis of further studies. 


Institute of Radiology 
University of Genoa 
Genoa, Italy 
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THREE DIMENSIONAL STRATIGRAPHIC 


EXAMINATION 


AXIAL TRANSVERSE STRATIGRAPHY. PART II*+ 
By DR. PIETRO AMISANOt 


GENOA, ITALY 


XIAL transverse stratigraphy may be 
defined as stratigraphy of a single 
layer of the human body, this layer being 
perpendicular to the great longitudinal 
axis. This type of stratigraphy eliminates 
the overlying and underlying layers by 
means of the rotation of the patient on 
his longitudinal axis in the vertical posi- 
tion. At the same time the film, horizontally 
placed, accomplishes a rotation on an 
axis parallel to that of the subject; the 
direction of the roentgen rays is oblique, 
the beam being oriented in such a way 
that the central ray crosses the axes of 
rotation of the film and of the patient. 

This definition is admittedly rather com- 
plex because of the duplicity of motion and 
because of the position of the tube, the 
patient, the film, and because of the direc- 
tion and centering of the roentgen rays. 
The definition needs some explanation and 
will be better understood when one analy- 
zes geometrically the factors which deter- 
mine the statigraphic effect. 

Reference is made to Figure I where 4 
is the axis of rotation of the patient in the 
erect position and P and P! are two points 
of the film horizontally placed with 4’, its 
axis of rotation parallel to 4. F is the focal 
spot of the tube from which originates a 
beam oriented so that the central ray crosses 
at C the axis 4 of the subject and falls upon 
C' which is the center of rotation of the 
film. Since the roentgen-ray beam is com- 
posed of diverging rays, one must note that 
the roentgen ray which passes through 
point D of the subject falls on point P of 
the film. The roentgen ray passing through 
D' will fall on P'. The axis of rotation 4 
is in the center of the subject, and there- 


Fic. 1. Geometric demonstration of the principles 
of axial transverse stratigraphy. 


fore the distance D C is equal to the dis- 
tance D'C; also since C' is the center of the 
film the distances PC! and P'C' are equal. 

If we now imagine that the subject and 
the film rotate at the same time and with 
the same speed in front of a beam of roent- 
gen rays oriented as described above, we 
will find that the point D and the point D! 
will describe a circle in space, finding them- 
selves at any moment always at equal dis- 
tance from C. The points of film P and P! 
will behave similarly with respect to the 
point C’. From a roentgenographic stand- 
point, point P is the roentgenographic im- 
age of point D; the position of such image 
on the film does not change throughout the 
simultaneous rotation of the two points so 
that one would obtain the same results 
whether the system moved or not during 


* From the Institute of Radiology, University of Genoa; Director, Professor Alessandro Vallebona. 
t Translated from the Italian by Cesare Gianturco, M.D., Carle Hospital Clinic, Urbana, Illinois. 
t Assistant, Institute of Radiology, University of Genoa, Genoa, Italy. 
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the exposure. The same thing may be said 
of all the other points which lie in the plane 
which passes through C. This last point is 
projected in C' throughout the rotation 
since these two points are on the same line 
with F and represent FC',.that is the cen- 
tral ray of the beam. 

With this in mind, one can isolate a 
geometric layer which is transverse to the 
longitudinal axis of the patient and roent- 
genograph it with good definition during 
its rotary motion almost as well as if the 
roentgenogram were made without motion 
at all. This layer is parallel to the plane of 
the film and is perpendicular to the greater 
longitudinal axis of the subject and is 
located at the level of the crossing of the 
central ray FC! with the axis 4. Let us 
study now the behavior of points situated 
in planes above and below the previously 
described layer. Let us consider point B. 
This point is situated along the central 
ray Ff! and at the beginning of the motion 
is superimposed with the point C so _ 
both points will be roentgenographed i1 
the same place on the film (C"). Since ci 
B turns around the axis 4 as soon as the 
motion is begun, it moves away from the 
central ray FC! and describes a circle. 
During its travel point B crosses roentgen 
rays which are located at a certain distance 
from FC' so that its shadow on the film will 
no longer fall on C! but on points distant 
from C1. This results in the dilution of its 
shadow upon the circle. At a certain 
point, since B will be in the position of B! 
after having described a semicircle, its 
shadow will be projected outside of the 
film because such is the divergence of the 
rays in this position. Similarly, one can 
show that all points situated on the plane 
BB will be eliminated through the motion 
of the subject and of the film within an 
oblique beam of roentgen rays. Because 
of this, all layers other than the chosen 


layer will disappear during the rotation of 


the patient and film. 

The elimination of unwanted shadows in 
axial transverse stratigraphy is therefore 
determined by the rotational displacement 
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of all points not located in the chosen 
geometrical plane. A larger shift of the 
images corresponds to a more complete 
elimination of shadows. This is according 
to mathematical laws which are common 
to normal stratigraphy. Once one _ has 
chosen a certain geometrical layer the 
points of the layers immediately above 
and below it will have a degree of shift 
with respect to the oblique radiation and 
this shift will increase progressively for 
those layers which are situated farther 
away from the chosen layer. The elimina- 
tion of shadows is proportionate to the 
shift of the images and therefore increases 
proportionately with increase of the dis- 
tance from the chosen geometrical layer. 
THICKNESS OF THE CHOSEN LAYER 

A theoretical chosen layer does not have 
a thickness sufficient to obtain enough 
contrast on the film. What we see on the 
stratigram is the summation of the images 
of the chosen layer with the images of 
other layers immediately above and below 
which, because of their vicinity, are not 
completely eliminated. Such summation 
constitutes, therefore, what in stratigraphic 
parlance we call the “fixed layer.” The 
thickness of this fixed layer can be varied 
by varying the obliquity of the roentgen 
rays because by increasing such obliquity 
we increase the elimination of shadows and 
by decreasing the obliquity we decrease the 
elimination of shadows and increase the 
thickness of the layer. Practically, such 
variations are obtained by displacing the 
tube toward the top or the bottom of the 
tube stand while the subject remains fixed. 
Naturally the film must be displaced in the 
opposite direction and by an amount pro- 
portional to that of the displacement of the 
tube in such a way that the central ray 
FC! always crosses the axis of rotation 4 
at the polnt C. In case the film were not 
displaced in a direction opposite to that of 
the tube one would still obtain a variation 
in the thickness of the layer, but at the 
same time one would vary the level of the 
fixed layer. As a matter of fact, by varying 


= 
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the position of the tube and leaving the 
subject and the film unchanged, the central 
ray FC! crosses the axis of rotation 4 at a 
level different from that established in our 
demonstration. 

In determining the thickness of the layer, 
one can also keep the tube still and shift 
the patient up or down. 

CHOICE OF THE FIXED LAYER 

Having seen how the geometrical fixed 
layer passes through to the point where a 
central ray FC! crosses the axis of rotation 
A, it is easy to understand that by shifting 
such crossing up or down one can obtain a 
different fixed layer. Practically, it is easy 
to shift the patient up or down, thus bring- 
ing the level of this crossing to the chosen 
layer. 

It would also be possible to keep the 
patient still and shift proportionately up- 
ward or downward the film and the tube. 
This maneuver, however, requires two dis- 
placements and may be less precise than 
moving the patient. 


AXIAL TRANSVERSE STRATI- 
GRAPHIC APPARATUS 

The previous description establishes the 
characteristics of the apparatus needed for 
axial transverse stratigraphy. Figure 2 
shows the complete apparatus with the 
two supports for the patient and the film. 
These supports are of heavy cast iron and 
the base contains the electric motor and the 
transmission. The movements necessary 
for axial transverse stratigraphy consist of 
a rotary motion of the subject and the 
film and the up and down motions of the 
same patient and film in order to choose the 
layer and determine the thickness of such 
a layer. Rotary motion and the up and 
down motions are not needed at the same 
time, and therefore may be obtained with 
a single motor which can be connected to 
two separate mechanisms. During rotation 
the motor is connected directly to one of 
the supporting columns. The motion is then 
transmitted to the other supporting column 
by means of gears. The revolutions per 
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Fic. 2. Universal stratigraph, arranged for axial 
transverse stratigraphy. 


minute of the motor are constant, but a 
gear shift allows changes of speed of rota- 
tion of the columns between half a second 
and twenty seconds. 

The rotation time is the exposure time 
for the stratigram since the radiation 
switch is connected to one of the axes of 
rotation. The exposure begins and ends at 
the same point of the rotary motion. A 
special arrangement permits one complete 
rotation of the subject before energizing 
the tube. This is done to obtain a uniform 
velocity and accustom the patient to the 
motion. Similarly, another complete rota- 
tion is made after the exposure in order to 
brake the motion of the machine. In other 
words, the subject makes three complete 
rotations for each axial transverse stratig- 
raphy. The choice of exposure time in 
axial transverse stratigraphy follows the 
general laws of roentgenography. That is, 
short exposure times are employed for 
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Fic. 3. Axial transverse stratigram at the level of the diaphragm. 


moving organs and long exposure times for 
the skeleton. Usually, transverse axial 
stratigraphy of the chest is done in about 
one second while stratigrams of the skele- 
ton are obtained in five to six seconds. Such 
speeds of rotation have not caused any in- 


tolerance on the part of the numerous pa- 
tients of various ages and conditions which 
we have examined. We have, however, 
cautioned the patients to keep their eyes 
closed to avoid vertigo. 

The apparatus shown in Figure 2 has 


Fic. 4. Roentgenogram of a case of hydropneumopericardium. 
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Fic. 5. Same patient. Axial transverse stratigram at the level of the fluid. 


been in our institution since August, 1948. 
It was built by the firm Zuder of Genoa, 
Italy, and has taken the place of the experi- 
mental models used since 1947. 


CASE REPORTS 

Since the first article by Professor 
Vallebona the new stratigraphic method 
has been the object of numerous papers. 
The results obtained in the roentgenologi- 
cal examination of various organs and sys- 
tems have been reported before national 
and international meetings. In order to 
demonstrate briefly the various applica- 
tions of this method the following cases are 
reported: 


Figure 3 shows a stratigram of the chest 
taken at the level of the diaphragmatic domes. 
The stratigraphic appearance is grossly oval 
and corresponds to the shape of the base of the 
chest at this level. Within the oval shadow 
there are several shadows of various intensities 
which correspond to the organs of this section 
as seen from the top with the subject standing. 
The general appearance of this layer shows that 
the organs existing in it are accurately por- 
trayed without superimposition of shadows de- 
riving from overlying or underlying organs. The 


external boundaries of the image are given by 
the skin and subcutaneous tissues. Inside of the 
skin one may see the shadows of sections of the 
ribs. The rib shadows differ from each other 
according to the obliquity of the ribs them- 
selves. Posteriorly the rib shadows are long 
while anteriorly they are much shorter because 
of their greater obliquity. Inside of the thoracic 
cage there is a shadow of medium density 
which corresponds to the vertebrae and to the 
posterior portion of the mediastinum. Lateral to 
this one may see the transparent basal portions 
of the lungs along with the costodiaphragmatic 
regions. In addition, one may see the cross sec- 
tions of the diaphragmatic domes. These differ 
on the right and on the left because of the dif- 
ferent heights of the diaphragms. For the 
orientation of the reader it should be added that 
the upper portion of the figure corresponds to 
the posterior portion of the subject and the left 
portion of the figure corresponds to the right 
side of the subject. In other words, the strati- 
gram is oriented as if the observer were viewing 
the subject from above. 

Figure 4 is an ordinary roentgenogram of a 
case of hydropneumopericardium. The strati- 
gram in Figure § was taken through the fourth 
intercostal space. This stratigram shows the 
grossly round image of the thorax and opaque 
shadow of the vertebral column, The pulmonary 
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kic. 6. Same patient. Axial transverse stratigram at the level of the pericardial gas. 


fields are transparent and present some opaque 
markings due to the pulmonary vessels. In the 
mid portion of the figure one sees a shadow 
which is very opaque and corresponds to the 
heart surrounded by the fluid contained in the 
inferior portion of the pericardial cavity. The 
stratigram shown in Figure 6 crosses the third 
intercostal space. At this level the stratigram 
is quite different from the preceding one be- 
cause the section crosses a level where gas is 
present in the pericardial cavity. Posteriorly 
and laterally the thoracic wall gives a thicker 
shadow because in addition to the ribs and the 
intercostal muscles the section also includes the 
lower portion of the scapula with the surround- 
ing muscles. The pulmonary areas are larger. 
The central shadow is smaller because it cor- 
responds no longer to the heart but to the great 
vessels. Anteriorly there is a radiolucent area 
which separates the great vessels from the 
sternum. This radiolucent area corresponds to 
the gas in the pericardial cavity. The pericardial] 
walls are clearly shown by the curved opaque 
line which is thicker on the right side. 

The following case demonstrates a broncho- 
pneumonic process on the right side (Fig. 7). 
The normal roentgenogram shows an infiltrate 
of rather thin density and of limited extension 
localized in the right perihilar region approxi- 
mately at the level of the anterior end of the 
second rib. Axial transverse stratigraphy (Fig. 


8) localizes this process in the posterior portion 
of the right lung field and gives us a good repre- 
sentation of its extension in the anteroposterior 
direction and its relationship to the hilar 
shadow which appears larger because of con- 
comitant adenopathy. The central shadow cor- 
responds to the inferior portion of the ascending 
aorta which appears larger than usual. This 
confirms the clinical signs pointing to a diag- 
nosis of a persistence of the ductus arteriosus. 
Other stratigrams not shown here confirm the 
presence of an increase in size of the heart and 
aorta. 


Fic. 7. Roentgenogram of a case of right hilar 
adenopathy with perihilar infiltration. 
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Fic. 8. Same patient. Axial transverse stratigram at the level of the hilar region. 
‘lar lhe stratigram shown in Figure 9 crosses the ing from behind forward one sees the image of 
os chest at the level of the apex. Posteriorly the _ the spine, of the trachea and of the anterior soft 
wi extrathoracic soft tissues are much thicker than _ tissues. Laterally one sees the translucency of 
aad in the preceding cases. In the midline proceed- the pulmonary apices bounded by the thoracic 
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Fic. 9. Axial transverse stratigram of the chest at the level of the apices. 


Fic. 10. Axial transverse stratigram at the level of 
the third cervical vertebra and of the mandible. 


cage. This stratigram, as well as the preceding 
ones, shows the perfect selectivity of the method 
regarding the level of the layer. This selectivity 
is obtained simply by moving the subject up or 
down. 

The spinal column, and especially the cervical 
segment, has been the object of numerous obser- 
vations. The stratigraphic image so obtained 
(Fig. 10) gives an exact representation of the 
soft tissues of the vertebral bodies and of the 
neural arch with the spinous processes. In 
Figure 10 the chosen layer passes through the 
third cervical vertebra. One observes an oval 
uniform opacity corresponding to the soft tis- 
sues of the neck and chin. At this level and pro- 
ceeding from behind forward one may see the 
spinous process of C3, its laminae, the vertebra! 
body and the spinal canal. Between the neural 
arch and the vertebral body there is an inter- 
ruption of continuity due to the presence of the 
intervertebral foramina. Anteriorly one may 


note the images of the horizontal branches of 


the mandible. 

Stratigraphic examinations of the head have 
been made of the skull as well as of its contents. 
Figure 11 shows an axial stratigram of a dry 
skull passing through the level of the base. In 
the posterior area one may note the occipital 
bone section, at the level of the sigmoid sinus; 
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anteriorly the pyramids with a few mastoid 
cells; in the middle line one sees the clivus, the 
sphenoidal sinuses and the nasal cavities and 
laterally the orbits, the nasal bones and the 
extracranial temporal fossae. This layer is ob- 
viously free of all overlying and underlying 
shadows. The selectivity of this stratigram is 


especially evident in cancelling the shadows of 


the bones of the face. 

Another example of the selectivity of this 
method is shown in Figure 12. In this case the 
stratigram passes through the superior portion 
of the gas-filled cerebral ventricles. The cavities 
of the ventricles are accurately shown and 
there is an opaque line which separates the two 
cavities and forms the medial wall of the 
ventricles. 


UNIVERSAL STRATIGRAPH 


The apparatus illustrated in Figure 2 is 
built primarily for axial transverse stratig- 
raphy. However, by means of appropriate 
modification in the position of the film in 
the direction of the roentgen-ray beam and 
in the exposure time it is possible to obtain 
normal unidirectional stratigrams, thus 
studying frontal or sagittal planes. For this 
reason the apparatus is called the universal 
stratigraph. 


° 


Fic. 11. Axial transverse stratigram of the 
dry skull at the level of the base. 
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In this type of equipment the film carrier 
is movable in such a way that the film may 
be held in the horizontal position (Fig. 2) 
or in a vertical position (Fig. 13). With the 
film in the vertical position and with the 
radiation beam perpendicular to it one 
may obtain a regular roentgenogram if no 
motion is given to the equipment. How- 
ever, if one energizes the equipment in 
such a way that the film and the subject 
rotate in the same direction and at the 
same time through an arc of 20 to 30 de- 
grees, one obtains a normal unidirectional 
stratigram. The motions involved in this 
last case are the same as those used orig- 
inally by Professor Vallebona in 1930. 
Although the exposure occurs only during 
an arc of 20 to 30 degrees in order to stabi- 
lize the motion and the speed, the patient 
and the film turn through the complete 
circle of 360 degrees. The localization of 
the layer is determined by a forward or 
backward shift of the saddle which carries 
the patient. The exposure time is connected 
with this rotary motion and the exposure 
occurs only during the arc of 20 to 30 
degrees. Assuming that the patient and the 


Fic. 12. Ventriculogram. Axial transverse strati- 
gram at the level of the lateral ventricles. 
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Fic. 13. Universal stratigraph arranged for 
normal unidirectional stratigraphy. 


film turn around through the 360 degrees 
in one second by utilizing only an arc of 30 
degrees, the exposure time will be 8/100 of 
a second. This short exposure time repre- 
sents a considerable improvement over 
other systems utilizing the motion of the 
tube and of the film. In fact, the other 
methods cannot accomplish the exposures 
in less than one-half second which is obvi- 
ously too long for a good study of moving 
organs such as the heart and the lungs. 

With this apparatus the film must be 
placed at a certain distance from the sub- 
ject in order to allow the necessary room 
for the rotation of both. The subsequent 
distortion is practically eliminated by 
using a greater focus-film distance. In our 
institution we use a tri-phase transformer 
and a rotating anode tube of 20 kw. The 
focus-film distance is 2.30 meters for axial 
stratigraphy and 2.20 for unidirectional 
stratigraphy. 
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Fic. 14. Roentgenogram of a case of tuberculosis with right perihilar and 
subapical cavities and bilateral fibrocalcific nodules. 


The distance between the subject and 
the film during the rotary motions of both 
varies from subject to subject according to 
the girth of the patient. In the examination 
of a very fat individual the film must be 
located at a greater distance than in the ex- 
amination of a thin patient. For this reason, 
the film support may be moved toward or 
away from the support which carries 
the patient. The forward displacement is 
enough to bring the film very close to the 
subject if the film is in the vertical position 
for unidirectional stratigraphy. 

It should be possible to employ a fluoro- 
roentgenographic apparatus instead of the 
regular film. This could give a greater 
economy of operation. 

The following case is an example of a 
complete roentgenographic study of the 
chest with an ordinary roentgenogram, a 
unidirectional stratigram and an axial 
transverse stratigram obtained with the 
same equipment. 


The patient is a woman with an old bi- 
lateral pulmonary tuberculosis (Fig. 14). The 
ordinary roentgenogram shows (1) nodular in- 
filtration in the right apex and in the middle 


lung field, partially calcified; (2) right perihilar 
infiltration with large cavity; (3) possibly 
cavities in the right infraclavicular region. On 
the left side there are nodular partially calcified 
infiltrates in the apex and in the middle lung 
field. The roentgen diagnosis in this case is clear 
and confirms the clinical examination of the 
patient. However, in order to localize the ex- 
tension of the lesions and to choose appropriate 
therapeutic measures, we followed the ordinary 
roentgenogram with unidirectional and axial 
stratigrams. The unidirectional stratigram was 
done in the erect position 4 cm. anterior to the 
posterior wall of the chest. Figure 15 shows in 
better detail the large cavity in the right peri- 
hilar region and the fibrocalcific nodules in both 
lungs. The unidirectional stratigram taken at 8 
cm. anterior to the posterior wall (Fig. 16) 
shows another large cavity in the right infra- 
clavicular region which had not been diagnosed 
from the study of the ordinary roentgenogram. 
This stratigram shows, in good detail, the bi- 
furcation of the trachea and the larger bronchi. 
The vascular markings are also well shown due 
to the shortness of the exposure time. Another 
unidirectional stratigram taken at Io cm. an- 
terior to the posterior wall (Fig. 17) shows 
another cavity in the left infraclavicular region 
which could not be seen in the ordinary roent- 
genogram. 
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Fic. 15. Same patient. Normal stratigraphy 


The axial stratigrams were taken at various 
levels. Figure 18 shows the stratigram which 
crosses the right perihilar cavity. One may note 
the thoracic cage and the extrathoracic soft 
tissues. Posteriorly and in the midline are seen 


and posterior section showing one cavity. 


the spinal canal and the vertebral body. More 
anteriorly may be seen the hilar regions and the 
vascular bundles. In the right pulmonary field 
there is a large oval cavity with an anteropos- 
terior axis which is in direct contact with the 


Fic, 16. Same patient. Normal stratigraphy and middle section showing another cavity. 
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Fic. 17. Same patient. Normal stratigraphy and anterior section showing a small left cavity. 


posterior chest wall and attached to it by 
means of pleural thickening. Between the 
medial wall of the cavity and the hilar area 
there is an extensive infiltration. This last find- 
ing had already been noted in the ordinary 


roentgenogram. However, the axial stratigram 
localizes better and demonstrates exactly its 
relationship with the hilus and the medial wall 
of the cavity. Figure 19 shows an axial strat- 
igram crossing the infraclavicular regions. The 


Fic. 18. Same patient. Axial transverse stratigram at the level of the right perihilar cavity. 
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Three Dimensional Stratigraphic Examination. Part II 


Fic. 19. Same patient. Axial transverse stratigram at the level of the infraclavicular cavities. 


previously noted cavity on the right has a 
central location and a thin wall. The left cavity 
has irregular contours and thick walls and is 
very close to the anterior wall of the chest. The 
central shadow is the aortic arch. 


CONCLUSIONS 

These few cases emphasize the impor- 
tance of this new method in the study of 
the various structures of the human body. 
The method is geometrically exact and 
enables an accurate study of the anatomical 
formations present in each body layer. The 
apparatus is comparatively simple and 
allows conventional stratigraphy, ordinary 
roentgenography and axial transverse stra- 
tigraphy. Conventional stratigraphy may 
be obtained with an exposure time as short 
as 8/100 of a second. 


SUMMARY 


The geometrical basis of axial transverse 
stratigraphy is described. This is obtained 
with rotary motion of the subject in the 
erect position and of the film in the hori- 
zontal position with a still and oblique 
beam of radiation. The author presents 
several axial transverse stratigrams of the 
chest, of a cervical spine and of the skull 


obtained by means of the universal equip- 
ment used at the University of Genoa. 


Institute of Radiology 
University of Genoa 
Genoa, Italy 
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NEONATAL PHYSIOLOGY FOR THE 
ROENTGENOLOGIST* 


By CLEMENT A. SMITH, M.D. 


BOSTON, MASSACHUSETTS 


EONATAL physiology is, by neces- 

sity, in a period of change, in that 
organs suitable to an intrauterine fetus 
must be successfully utilized by an ex- 
trauterine infant. Thus at twenty-four 
hours of age the infant is a physiologically 
different organism from what he will be 
at seven days, and a vastly different one 
from what he was an hour before his 
birth. These alterations take place on a 
variable schedule, with no set timetable 
governing their speed in individual infants. 
However, the adjustments of respiratory 
physiology are relatively more prompt 
than those of other systems, for con- 
tinued existence demands that the major 
respiratory changes occur without long 
delay. To understand them, and the way 
they may be altered in pathological con- 
ditions, requires brief description of the 
prenatal respiratory status. 

It must be admitted at once that many 
features of human fetal physiology are 
either unknown, or—what is_ worse 
assumed to be known but only on the basis 
of inadequate information. Neonatal physi- 
ology, though more easily studied, is still 
incompletely comprehended as compared 
to that of the adult. Even less complete is 
our present knowledge of the etiology and 
mechanisms of various abnormal states of 
neonatal respiration and circulation. So I 
must begin by cautioning you to keep a 
wide open mind about what is to follow— 
at least in the present communication. 

There can be no doubt that the human 
fetus is capable of movements like those of 
pulmonary respiration in utero, and little 
doubt that such movements are at least 
occasionally made. Observations of fetuses 
removed at therapeutic termination of 


pregnancy indicate that the muscles and 
response mechanism involved in such 
movements are able to act by the twentieth 
week of gestation. Just how long before 
that the human fetus acquires this activity 
(which he will not normally need until the 
fortieth week) is not known, nor is the 
exact timing of any great importance. It 
would be much more important to know 
whether respiration-like movements are 
normally a continuous activity in human 
fetal life, whenever their mechanism is ac- 
quired. To judge by the most carefully 
studied other mammals, such movements 
are probably not constant, like the beat- 
ing of the fetal heart, and of course there 
is no reason comparable to the necessity 
for a fetal circulation why respiratory 
movement should be required in utero. 

If respiratory movement is ivconstant 
in utero (as would be my opinion from pres- 
ent information) then breathing at birth 
cannot be merely the uninterrupted con- 
tinuation of an already established func- 
tion in a new environment; some explana- 
tion must therefore be advanced as to 
why rhythmical thoracic and diaphrag- 
matic movements begin in the newborn 
baby. Moreover, any such explanation 
must satisfactorily account for the respira- 
tion-like movements which presumably 
occur sporadically in the normal fetus be- 
fore birth. These are difficult questions for 
the man who says respiration at birth is a 
response to a stimulus. The believer in 
continuous respiratory movement before, 
during, and after birth avoids being pushed 
into this corner, though he may well be 
asked why his postulated constant fetal 
respiration-like movements ever begin in 
the first place. 


* From the Boston Lying-in Hospital and Children’s Medical Center, and the Department of Pediatrics, Harvard Medical School, 
Boston, Massachusetts. Presented in a Symposium on Neonatal Respiratory Distress Syndromes, Fifty-fifth Annual Meeting, American 
Roentgen Ray Society, Washington, D. C., Sept. 21-24, 1954. 
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From work with experimental animals 
and observations of human infants, two 
mechanisms have been proposed as po- 
tentially capable of initiating breathing at 
birth.* Furthermore, one of these may be 
a normal mechanism and the other a re- 
serve one, useful in circumstances which 
prevent the normal from acting. The first, 
and hypothetically normal mechanism, is 
the least satisfactorily established and 
most difficult to prove. This is the possi- 
bility that breathing may start in response 
to superficial or sensory stimuli. Un- 
doubtedly, sudden emergence from _pro- 
tection in water at body temperature to 
exposure in air at a lower temperature, 
provides a battery of new sensations. That 
the rate, depth, and rhythm of any normal 
baby’s breathing are exceedingly respon- 
sive to sensory stimuli is a familiar source 
of annoyance to anyone who has tried to 
get records of normal neonatal respiration 
at basal conditions. It is also a common- 
place observation that any 
sensations, as by analgesic drugs, trauma, 
or sufficient anoxia, delays or even pre- 
vents the onset of breathing at birth. 
Finally, the experimental mammalian fe- 
tus, if cautiously approached in utero with 
cord attached, is likely to be quiescent, 
but will begin to make movements of an 
obviously respiratory nature if subjected 
to any slight physical stimulus.? All this 
evidence does not prove that the unim- 
paired human infant normally responds 
to the many stimuli of his new air environ- 
ment by making respiratory movements, 
yet it strongly supports that hy pothesis. 

If the central nervous system is impaired 
so that the infant is insensitive to such 
stimuli (and this is not infrequently ob- 
served) respiration may yet begin, in a de- 
layed and jerky fashion, presumably be- 
cause of the other or “‘reserve”’ mechanism, 
which is believed to be chemical. Whether 
the chemical stimulus which breaksthrough 
the apneic state is that of too little oxy- 
gen, too much carbon dioxide, too great 
acidity of the blood, or some combina- 
tion of these, is not known. But once the 
apparently chemical stimulus to the medul- 
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la produces the characteristically gasping 
and irregular breathing, a process has been 
set in action which tends to improve tissue 
metabolism in the brain and thus brings 
about a more normal central control of 
respiration with a more regular and efh- 
cient type of breathing. 

If one or the other of these response 
mechanisms can initiate respiration in air 
at birth (whether term or premature), the 
movements of breathing should be _pro- 
duced by a sufficient stimulus of either 
type if it is applied while the infant is still 
in utero. It is difficult to conceive of physi- 
cal stimuli reaching the well-protected 
fetus, but unfortunately easy to predict 
that relatively common conditions involv- 
ing the placenta, and occasionally the 
cord, could alter the chemical composition 
of the fetal blood, and thus stimulate 
gasping and aspiration of amniotic fluid 
in utero. Since a common feature of such 
fetal distress is also the passage of meco- 
nium into the amniotic fluid, more than one 
mechanical hindrance to subsequent pul- 
monary ventilation may follow this chain 
of events. Even were the aspirated amni- 
otic fluid free of meconium, its normal con- 
tent of protein is enough to become in- 
creasingly obstructive as water is absorbed 
from the lungs during respiration in air 
and the protein remains in scattered con- 
centrations in the infant’s finer airways 
and alveoli. This sequence of events may 
well explain the frequency with which fetal 
distress before birth is followed by respira- 
tory distress afterward.’ 

The acidity of the infant’s gastric con- 
tents at birth has been shown by experi- 
ments to be enough to produce irritation 
and membrane formation if introduced 
into the lungs of animals.’ Regurgitation 
and aspiration may thus play a role in 
producing scattered pulmonary obstruc- 
tion. It has also been shown that human 
infants born by cesarean section tend to 
have a larger volume of gastric contents 
than those delivered through the pelvis,*’ 
and thus may be particularly liable to 
whatever mechanical interference with pul- 
monary function is associated with regur- 
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gitation. Present knowledge of fetal swal- 
lowing and aspiration is only fragmentary 
and might be greatly expanded by roent- 
genological investigations. For that pur- 
pose none of the presently available con- 
trast media seem absolutely satisfactory. 
Obviously not only a safe medium is 
necessary, but also one which might be in- 
troduced into the amniotic cavity in very 
small quantity so as not to disturb normal 
relationships. 

Even if neither excess amniotic fluid nor 
any gastric contents have been inhaled, 
the conversion of the normally wet fetal 
alveoli into air-filled spaces requires more 
physical effort during the first breaths 
than once enough air has been drawn in to 
separate the previously coherent moist 
surfaces.’ Unexpanded lungs from still- 
born infants, when inflated in an artificial 
thorax in vitro may not respond until 
negative pressures of 25 or 30 cm. of water 
are applied around them; once inflated, 
they “‘breathe” at pressures of Io to 15 
cm. of water. Measurements made in living 
newborn infants breathing against tem- 
porary obstruction indicate that the neo- 
natal thorax is capable of exerting 40 cm. 
H,O negative pressure (or even more) in 
the intrapleural space. Such a force, if 
artificially and intermittently applied to 
the resistant lungs of a stillborn infant, 
may rupture a repeatedly expanded local 
subpleural area. Indeed, the rhythmical 
application of 25 to 30 cm. H.O pressures 
in an artificial thorax, if repeated for fifteen 
minutes or more, may occasionally rupture 
such lungs. 

It would appear that the normal infant 
should usually overcome the mechanical 
difficulty of the first breath as, of course, 
we know he usually does, but that the cir- 
cumstances are such as to produce a spon- 
taneous pneumothorax now and then. The 
infant whose energy is impaired by drugs 
or other disturbing factors may be unable 
to exert sufficient force to expand even a 
local area of his lungs, but there are reasons 
for doubting that this occurs very fre- 
quently. Inadequate inflation pressures 
have been the most attractive reason ad- 
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vanced for the atelectasis so commonly 
found at autopsy after death in the early 
neonatal period. With increasing study 
(especially by roentgenograms") of infants 
immediately after their birth, and with 
more careful postmortem examinations,! 
it is now believed that such atelectasis 
may commonly be secondary to resorption 
of air after early expansion, rather than a 
primary atelectasis. The latter form is now 
considered to occur if at all only in very 
small prematures, and rarely in those more 
mature infants enfeebled by cerebral hem- 
orrhage or other nonpulmonary cause. 
Simple primary atelectasis may normally 
and asymptomatically persist in certain 
areas of the lungs during a day or so of 
spontaneous and progressive inflation, but 
the degree and frequency of this has not 
been settled by the somewhat contradic- 
tory literature to date.”!® The field is wide 
open for cooperation of roentgenologists 
and pedfatricians in careful serial studies 
of normal as well as distressed infants. 
The infant’s lungs occupy a relatively 
small portion of the body at birth and in 
early infancy. It is not surprising that the 
tidal air is only some 10 to 2§ cc. per 
breath,‘ though when compared on the 
basis of body mass this is not much below 
the 400 cc. tidal air of the 20-fold larger 
adult. Repeated measurements of tidal air 
on successive days have shown only in- 
significant increases during the first week 
after birth—an indication that the lungs 
normally achieve their working range of 
expansion promptly. On the other hand, 
our own studies of the breathing of infants 
in respiratory distress have thus far sur- 
prised us by showing no significant diminu- 
tion of tidal air below the normal." More- 
over, this could increase considerably with 
crying. These were infants with the clinical 
and roentgenological appearance of widely 
disseminated resorption atelectasis (with 
or without intermingled emphysema) now 
often diagnosed as having “hyaline mem- 
brane disease.” The minute volume of 
breathing by the normal infant is about 
twice that of the adult (per unit of body 
mass). This is provided by a normal res- 
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piratory rate of 30 to 40 per minute, 
roughly twice the adult’s. In the distressed 
infants thus far studied,!! the respiratory 
rate—and therefore the minute volume— 
were further increased, and often to two 
or three times the infant’s expected normal. 

Both the tidal air and the rate of respira- 
tion in the normal newborn infant are ex- 
tremley variable; the respiratory rhythm 
may display irregularities of all sorts, in- 
cluding periodicity of a Cheyne-Stokes 
pattern, which is particularly frequent and 
entirely normal in premature infants.!° 
As Cross® has pointed out, periodicity and 
irregularity of breathing tend to disappear 
under any circumstance which increases 
respiratory rate. Thus the infant with pul- 
monary pathology is usually breathing 
both rapidly and regularly—at least until 
the terminal stage. 

In the physical examination of newborn 
infants, retraction of intercostal spaces is 
often observed during inspiration. Al- 
though the entire sternum is frequently 
seen to retract, even this is not always 
evidence of insufficient pulmonary aera- 
tion. Particularly in small premature in- 
fants, retraction may occur with move- 
ment of a quite normal volume of tidal air. 
Thus the reason for the retraction may not 
be pathologically increased resistance to 
breathing but physiologically decreased 
rigidity of thoracic structures, against 
which the diaphragm is nevertheless ca- 
pable of exerting enough pull to achieve 
satisfactory ventilation. When atelectasis is 
demonstrable by roentgenography, such 
thoracic weakness may of course be a con- 
tributing factor, but inspiratory collapse of 
the chest wall of itself is by no means 
necessarily diagnostic of or contributory 
to atelectasis. On the other hand, a pro- 
truding sternum or some intercostal bulg- 
ing of the pleura frequently accompanies a 
“trapped-air” syndrome, the consequences 
of which may be a much greater physio- 
logical handicap than the pulmonary status 
accompanying sternal retraction. There- 
fore any surgical or other attempts to over- 
come retraction should be dictated only by 
careful study of the adequacy of breathing. 


Clement A. Smith 
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Since neonatal respiration is largely dia- 
phragmatic and abdominal, with little 
elevation (or even with retraction) of the 
ribs, subdiaphragmatic structures may in- 
terfere with breathing at this age more than 
at any other. The liver is normally large 
in proportion to the rest of the body; the 
stomach and bowel are easily distensible 
by swallowed air, or by unnecessarily large 
feedings. The roentgenologist as well as 
the pediatrician must keep these anatomi- 
cal factors in mind while evaluating pul- 
monary findings. Moreover, as is well 
known to this audience, the position and 
breadth of the heart and mediastinum 
may also be altered by pressures from be- 
low the diaphragm. 

The circulatory system is also under- 
going adjustments, which are less rapidly 
accomplished than those just described 
for the lungs. The newborn infant is, at 
first, a physiologically displaced person 
whose short life ex utero can scarcely oblit- 
erate the effects of many months during 
which circulation was not relatively idle, 
like the lungs, but actively engaged in its 
essential function. The morphological pe- 
culiarities of the fetal circulation are much 
better known than its dynamics, but the 
heart has obviously been pumping an im- 
portant fraction of its blood a considerable 
distance to the placenta and back as well 
as around the fetal body. The volume flow 
of placental circulation in the human fetus 
at term is unknown, but approximately 
one-quarter to one-third of the blood is in 
the placenta when the infant has been born 
and the placenta is separating from the con- 
tracting uterus. A transitory effect of this 
extracorporeal circulation is the relatively 
large size of the infant’s heart at birth. 

No cardiothoracic ratio can be accurately 
applied to the teleroentgenogram of the 
newborn infant. Not only does the heart 
normally tend to be variable in the degree 
of its physiological enlargement, but the 
thorax, which must be used as a yard-stick, 
may also normally vary in diameter. A 
useful rough test is that the transverse 
diameter of the cardiac shadow should not 
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exceed 5.7 cm. This is, of course, only ap- 
plicable to the term infant. 

Since the right and left ventricles have 
been pumping blood against the same 
pressures, equalized across the ductus ar- 
teriosus, during fetal life, their size and 
muscularity are approximately equal dur- 
ing the early neonatal period. The exact 
time of closure of the ductus is unknown. 
Recent work with other mammals sug- 
gests the possibility that it may even re- 
main open for a day or two during which 
some blood from the left heart is re-circu- 
lated through the lungs.® In any case the 
development of the two ventricles cannot 
be expected to assume the usual propor- 
tions until several weeks after birth. 

This brief review has been confined to 
those factors in the physiology of fetal 
and neonatal life which may affect the 
roentgenologist’s interpretation of chest 
films. Biochemical aspects of respiratory 
metabolism have intentionally been omit- 
ted, although these also have their differ- 
ences from those normal in later life. An 
apology is offered for the lack of hard and 
fast rules by which the roentgenologist 
can make a flat differentiation between the 
unquestionably normal and the absolutely 
abnormal. The clinician finds himself just 
as commonly in the same predicament. It 
results from two causes. One is the varia- 
bility of life processes at this critical age— 
a characteristic which, though frustrating 
to the physician in search of exact diagno- 
ses, may represent the resilience which 
enables life to withstand the problems im- 
posed by birth. The other cause is the limi- 
tation of present knowledge—a _ barrier 
which will be surmounted in considerable 
part by the techniques of the roentgenolo- 
gist.* 


Boston Lying-in Hospital 
221 Longwood Ave. 
Boston 15, Massachusetts 
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PATHOLOGIC FEATURES OF RESPIRATORY DISTRESS 
SYNDROMES IN NEWBORN INFANTS* 


By BENJAMIN H. LANDING, M.D.t 


CINCINNATI, OHIO 


Spiess it is by no means entirely 
correct, for purposes of this discussion, 
the term “respiratory distress syndrome” 
will be equated with the term “presence of 
a significant lung lesion.” This simplication 
will permit greater emphasis to be placed 
on .the correlation of roentgenologic and 
pathologic findings in the lungs of newborn 
infants. 

The importance of lung lesions as causes 
of death in newborn infants is demonstrated 
in the Tables 1 and 1, which are based on 
the conditions considered contributing to 
death in a series of 178 unselected newborn 
(7 days or younger) infants in the files of 
the Department of Pathology of the Chil- 
dren’s Medical Center, Boston (1946-1950). 
The first table shows that four large 
groups of conditions—hemorrhages, infec- 
tions, malformations, and asphyxial proc- 
esses—are responsible for the great ma- 
jority of neonatal deaths and that these 
often occur in combination, the total num- 


TABLE | 


178 NEWBORN AUTOPSIES (1946-1950)—CHILDREN’S 
MEDICAL CENTER, BOSTON 


Asphyxia 


Hemorrhage 
Pulmonary 23 Aspiration of amni- 
Intracranial 20 otic sac contents 81 
Intraventricular 16 Pulmonary edema 3 
Atelectasis I 
Gross prematurity 4 
Infection Malformations 
Pneumonia 39 Cardiac 16 
Meningitis 4 Tracheo-esophageal 13 
Peritonitis 4 Gastrointestinal 
Erythroblastosis 27 atresia Ke) 
Tumors 2 Omphalocele 8 
? cause 2 Mongolism 6 


Others 8 


ber of lesions being larger than the number 
of infants. Pulmonary lesions form the 
largest subgroups of the major groups, 
hemorrhages, infections and asphyxial proc- 
esses. The second table abstracts from the 
first those conditions affecting the lungs. 
Note that in these tables, the hyaline 
membrane condition is included in the 
heading “aspiration of amniotic sac con- 
tents’; although the cause of these hyaline 
membranes is still under debate, this opera- 
tion does not detract from the importance 
of lung lesions as causes of death in new 
borns. From Table 1 one can see that 152 
of 178 infants (85 per cent) in this series 
had a major lung lesion. 

Analysis of the role of pulmonary 
changes in neonatal death is, however, 
considerably more complicated than this. 
Table 11 shows preliminary data from a 
study still in progress, based on 125 con- 
secutive newborn infants who form part of 
the series used for Tables 1 and 11 (years 
1949 and Igs0). In this study, the nine 
pulmonary lesions listed in Table 11 have 
been quantitated for each infant; the 
table shows simply the per cent of infants 
who had each lesion in any degree, and the 


TABLE II 


PULMONARY LESIONS IN 178 NEWBORNS 


Hemorrhage 23 13% 
Pneumonia 39 22% 
Aspirated amniotic sac contents 81 45% 
Edema 3 2% 
Atelectasis I 0.5% 
Gross prematurity 4 2% 
Malformation I 0.5% 
% 


1§2 85 


* Presented in a Symposium on Neonatal Respiratory Distress Syndromes, Fifty-fifth Annual Meeting, American Roentgen Ray 


Society, Washington, D. C., Sept. 21-24, 1954. 


t Directing Pathologist, The Children’s Hospital and Children’s Hospital Research Foundation, Cincinnati; Assistant Professor of 
Pathology and Pediatrics, University of Cincinnati College of Medicine, Cincinnati, Ohio. 
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TABLE III 


LUNG LESIONS IN 125 NEWBORN INFANTS 
(CHILDREN’S MEDICAL CENTER, BOSTON) 


Lesion Per Cent Per Cent 
Present Severe 

Atelectasis Is 
Emphysema 73 2 
Hemorrhage 68 19 
Interstitial emphysema 67 - 
Amniotic material 63 15 
Immaturity 53 24 
Edema 46 3 
Hyaline membrane 37 19 
Pneumonia 33 13 

§17 hy, 


per cent who had the lesion in a degree 
graded more than “mild.” The average 
newborn infant in this series thus had one 
pulmonary lesion of significant severity, 
but lesser degrees of four others of the nine 
studied. This tendency to have multiple 
lung lesions obviously complicates roent- 
genological and clinical analysis of these 
patients, and suggests that complete diag- 
nostic accuracy can probably not be hoped 
for. It further suggests that therapy must 
often be directed, not only toward the 
major process, but also toward others 
which may be assumed to be present. It is 
highly probable that atelectasis, emphy- 
sema and interstitial emphysema are over- 
rated in Table 111; they are certainly often, 
if not always, consequences of one of the 
other lung lesions, or of extrapulmonary 
processes. 

At this point, before we progress to 
demonstration of the various pulmonary 
lesions, a digression into terminology may 


TaBLeE IV 


APNEUMATOSIS 
(under-aeration of lungs) 

Anectasis —failure to expand 

Atelectasis—collapse 

Enchysis —expansion by fluid (amniotic, gastric, 

edema, blood, exudate, meconium, 

etc.) 
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be helpful. Table tv demonstrates the 
classification of unaerated lungs devised 
by Dr. H. J. L. Marriott of the University 
of Maryland. Apneumatosis is used as a 
class term for the condition of decreased 
pulmonary aeration, and anectasis, atelec- 
tasis, and enchysis for the three forms of 
poor aeration seen in newborn infants. The 
importance of these distinctions lies in the 
fact that in the past all three of these con- 
ditions have been lumped as fetal, neonatal, 
or congenital atelectasis. Abolition of this 
waste-basket approach has already al- 
lowed significant advances in prevention, 
diagnosis, and therapy of these lung dis- 
eases of newborn infants, although much 
still remains to be accomplished. 

Of the various lung conditions listed in 
Table 111, two which deserve additional 
comment because of their relative restric- 
tion to the neonatal period are hyaline 
membranes and pulmonary interstitial 
emphysema. 

Table v analyzes the occurrence of pul- 
monary hyaline membranes in a series of 
consecutive autopsies from the Boston 
Lying-in Hospital; these data have previ- 
ously been published in detail.t To be 
noted are the facts that these membranes 
do not occur in infants less than about one 
hour of age, that they occur in approxi- 
mately one-third of live-born infants dying 
in the neonatal period and that the great 
majority of these infants die during the 
first forty-eight hours of life. Undue em- 
phasis has been placed on the relation of 
these hyaline membranes to prematurity 
by some writers; the graph (Fig. 1) of the 
rate of occurrence of these membranes in 


TABLE V 


509 NEWBORN AUTOPSIES (1941-1948) 
BOSTON LYING-IN HOSPITAL 


7 stillborn 
2 liveborn 
34 under 1 hour 
15 over § days 
273 liveborn 1 hour-5 days 
94 = 34% with hyaline membranes 
85 in first 48 hours 
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TOr 


PER CENT IN EACH LENGTH GROUP 


fe) + + + + + 4 
10 20 30 40 50 60 
CROWN-HEEL LENGTH IN CENTIMETERS 


Fic. 1. Graph of frequency of occurrence of pul- 
monary hyaline membranes in newborn infants as 
a function of body length. The peak value of al- 
most 70 per cent occurs in infants weighing about 
1,200 grams, but one-third of full-term infants who 
die in the neonatal period show these membranes. 


infants born at different gestational ages 
(expressed as crown-heel length) shows 
that they are most numerous in distinctly 
premature infants (7-8 lunar months: 
35-40 cm. crown-heel length), but that 
they are by no means absent in full-term 
infants. The peak value of almost 70 per 
cent in this curve is of interest; approxi- 
mately the same rate of occurrence of 
hyaline membranes is seen in infants of all 
gestational ages delivered by cesarean 
section, as well as in infants of diabetic 
mothers. Whether this is a true limiting 


TABLE VI 


THEORIES ABOUT NEONATAL HYALINE MEMBRANES 


1. Aspirated amniotic sac contents 

2. Pulmonary edema 

3. Degeneration of epithelium 

4. Congenital malformation (alveolar dysplasia) 
5. Oxygen poisoning 

6. Aspirated gastric contents 
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TaABLe VII 


SEQUENCES IN HYALINE MEMBRANE CONDITION 


Stage Time Clinical Picture 
Development hr. None to asphyxial 
Consolidation few more Progressive respiratory 

hours distress; obstructive 


emphysema—atelec- 


tasis 


Stable to 3 days+ Respiratory distress 
membranes 
Dissolution Recovery 


4-5 days 


value remains to be determined by future 
work; if it is such, there is some reason why 
approximately 30 per cent of eligible in- 
fants do not get hyaline membranes. It is 
clear that much can still be learned about 
the cause of this condition from studies of 
its occurrence in relation to other aspects 
of pregnancy, labor and delivery. 

Table vi presents the major theories as 
to the nature of the neonatal hyaline mem- 
branes which have been proposed in the 
literature. Time does not permit discus- 
sion of the relative merits of these theories. 
At present, only the first two appear to de- 
serve serious consideration. The matter is 
still under active investigation and hot de- 
bate, but the weight of evidence at this 
time indicates that aspirated amniotic ma- 
terial is responsible, alone or in combina- 
tion with some other factor or factors, for 
the formation of the hyaline membranes, 
and that intrauterine anoxia is a major 
factor leading to such aspiration. Table 
VII presents an attempt to analyze the 
various stages in the hyaline membrane 
sequence pathologically and clinically. This 
analysis is quite speculative, but serves to 
emphasize the point that there is a se- 
quence, and that one cannot expect simple 
or stable pulmonary findings in_ these 
babies. Worthy of reemphasis are (a) the 
lack of hyaline membranes in infants living 
less than about an hour; (b) the apparent 
rapid formation of the membranes during 
the first day, and (c) the fact that recovery 
is probable if the infant survives to the 
third day. The latent period is of great sig- 
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Taste VIII 


CAUSES OF INTERSTITIAL EMPHYSEMA 


Atelectasis with secondary alveolar ectasia 
Disruption of continuity of air-way 
Respiration against resistance 

. Tracheal insufflation 

. Extension from mediastinum 


nificance in that it permits application of 
prophylactic measures, the nature and 
value of which are discussed by other 
speakers in this symposium. 

Table vit presents the more important 
abstract causes of pulmonary interstitial 
emphysema; although little work has been 
done on the matter, it is probable that fac- 
tors I, 3 and 4 are important in newborn in- 
fants and that number 3 (obstruction of 
the lower airway) is the single more im- 
portant cause of this lesion in this age pe- 
riod. Table 1x lists the various harmful 
physiologic effects of interstitial emphy- 
sema which have been considered impor- 
tant by various workers. The relative sig- 
nificance of these in newborn -infants is 
very poorly understood. Some light could 
well be shed on this by studies of respira- 
tory function of the type being done by 
Dr. Smith. For example, Figure 2 contains 


NORMAL SPLINTED BULLOUS 

Inspiratory | | 
reserve 2 2 

Tidal 2 3 2 
Expiratory 4 

reserve 3 

4 
Residual 4 DS 


Fic. 2. Schema of effect of pulmonary interstitial 
emphysema on respiratory function. The center 
column shows the effect of “‘splinting,” namely, 
fixation of the lungs in the inspiratory position. 
The right-hand column shows the effect of space- 
occupation by bullous interstitial emphysema 
(the compartment labeled ps). The bullae do not 
equilibrate with the inspired air, so that the ef- 
fect is of “intrapulmonary pneumothorax.” 
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TABLE IX 


EFFECTS OF INTERSTITIAL EMPHYSEMA 


1. “Splinting” of lung 

2. Pulmonary vascular compression 

3. Reflex cardiorespiratory disturbances 

4. Displacement of lung (space-occupation) 

5. Mediastinal emphysema and/or pneumothorax 
6. Compression of great veins or heart 


hypothetical diagrams of the nature of the 
pulmonary dysfunction seen when inter- 
stitial emphysema causes splinting of the 
lung (center column) and when it causes 
displacement of the lung (right hand col- 
umn). The latter situation can be con- 
sidered intrapulmonary pneumothorax. 

The purposes of this brief survey of 
pathologic findings in respiratory distress 
syndromes of newborn infants have been: 

(1) To emphasize the importance of lung 
lesions as causes of neonatal death; as you 
have seen, for practical purposes, newborn 
infants who die can be assumed to have a 
major lung lesion. 

(2) To illustrate the variety of processes 
affecting the neonatal lung and to demon- 
strate that these often occur in combina- 
tions with each other. 

(3) To give a few examples of the many 
problems still to be solved before we can 
hope to understand the neonatal respira- 
tory distress syndromes. 

The potential role of the radiologist in 
investigation of these diseases, as well as in 
clinical handling of the affected infants, is 
clear. One can safely assume that the por- 
tion of total knowledge of these diseases 
contributed by radiologists will increase 
rapidly.* 

Children’s Hospital 


Research Foundation 
Cincinnati 29, Ohio 
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CONTRASTING ROENTGENOGRAPHIC PULMONARY 
PATTERNS OF THE HYALINE MEMBRANE AND 
FETAL ASPIRATION SYNDROMES* 


By H. G. PETERSON, Jr., M.D., and M. E. PENDLETON, M.D. 


BOSTON, MASSACHUSETTS 


ULMONARY disease is the most com- 

mon cause of sickness and death in the 
newborn infant. Pathologically, “hyaline 
membrane disease,” aspirated amniotic 
sac contents, pneumonia and intrapulmo- 
nary hemorrhage are most frequently en- 
countered. Clinically, these conditions usu- 
ally result in respiratory distress; their 
symptoms and signs are in many instances 
much alike. Although the majority of af- 
fected infants may survive, knowledge of 
pathogenesis, prevention and treatment of 
these states is far from adequate. There is 
need for an objective test or tests that 
would make a definitive diagnosis possible 
in the living patient. Both basic study of 
the disease process and rational therapy 
must depend on accurate diagnosis in the 
individual patient. The present investiga- 
tion was undertaken to evaluate roentgeno- 
graphic examination as a tool which might 
fulfill this need; more specifically, to de- 
termine what roentgenographic patterns 
are evident in neonatal lungs, with what 
clinical and pathological states these pat- 
terns may be correlated and how specific 
they are. 

METHOD OF STUDY 

Forty-one infants without clinical evi- 
dence of respiratory distress have been 
used as controls. Twenty-four of these 
were followed closely by serial clinical and 
roentgenographic examinations beginning 
at or as soon as possible after birth with 
subsequent examinations at six, twelve, 
twenty-four, forty-eight and _ninety-six 
hours and one week of age. Ten had their 
initial roentgenographic examination with- 


in fifteen minutes of birth, 14 within thirty 
minutes, 20 within one hour and all within 
five hours. The remaining 17 had one or 
more chest roentgenograms within twenty- 
four hours of birth, were normal to clinical 
observation during their hospital stay and 
in addition had normal physiologic studies. 
The entire group included 13 premature, 
20 mature and 8 postmature infants; pre- 
maturity was arbitrarily defined as less 
than thirty-eight weeks’ gestation, ma- 
turity as thirty-eight to forty-one weeks 
and postmaturity as greater than forty- 
one weeks. Thirty-three were born by pel- 
vic delivery and 8 by cesarean section. 
Five of these infants (3 postmature) were 
meconium stained and another had evi- 
dence of fetal distress during labor. 


One hundred and forty-seven infants . 


with respiratory distress, not secondary to 
extrapulmonary disease, have been studied. 
Fifty-five of these (Group A) have been 
closely and serially followed in the manner 
described above for 24 of the control in- 
fants. Material on the remaining 92 in- 
fants (Group B) was obtained in the follow- 
ing manner. All newborn infant chest 
roentgenograms on file at the Boston 
Lying-in Hospital (chiefly covering the 
period 1948 to 1954) were reviewed. All 
with any irregular appearance in the lungs 
were set aside and the clinical records of 
these infants abstracted. Included as a 
part of this study were all infants whose 
roentgenograms were technically  satis- 
factory and had been obtained within the 
first four days of life, and whose clinical 
records were adequate for establishing the 
presence or absence of respiratory distress 


* From the Boston Lying-in Hospital, The Children’s Medical Center, and the Departments of Radiology, Pediatrics and Obstetrics 


of the Harvard Medical School, Boston, Massachusetts. 
Based on work being supported by the Markson Fund. 


Presented in two parts, clinical and roentgenological, in a Symposium on Neonatal Respiratory Distress Syndromes, Fifty-fifth 
Annual Meeting, American Roentgen Ray Society, Washington, D. C., Sept. 21-24, 1954. 
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Hyaline Membrane and Fetal Aspiration Syndromes 


Fic. 1. Posteroanterior and lateral chest roentgenograms of a clinically normal infant at six minutes of age 
showing the well expanded thoracic cage and uniformly aerated lungs. This infant was born by vertex 
delivéry at term. 


beginning at or within twenty-four hours 
of birth. This has therefore excluded pos- 
sible instances of postnatal aspiration or 
other solely postnatal complication. It 
should be pointed out that this has also 
excluded infants who may have had re- 
spiratory distress but whose lungs appeared 
clear roentgenographically, since abnormal 
appearing lungs by roentgenogram was the 
initial basis for selection in this latter 
group. 


FINDINGS 


Control Infants. Thirty-seven of the 41 
control infants showed uniform and ap- 
parently complete aeration of the lungs on 
their initial examinations (Fig. 1). In the 
10 infants on whom the initial roentgeno- 
grams were taken within fifteen minutes 
of birth, this appeared to have taken place 
promptly. The initial examinations on all 
of the infants showed the thoracic cages 
well expanded with the ribs in the normal 
infantile horizontal position and the domes 
of the diaphragm well down. The only pat- 


tern evident in the lungs was that of the 
bronchovascular tree; this was sometimes 
prominent in the medial thirds of the lung 
fields but not accentuated in peripheral 
zones. There were no identifiabie areas of 
“incomplete expansion,” atelectasis or oth- 
er abnormal density. An interlobar fissure 
was, however, frequently evident. Com- 
parison of serial examinations frequently 
revealed a slight general increasing radi- 
ancy of the lungs during the period of one 
week. Hypoaeration due to exposure of the 
film during the expiratory phase of respira- 
tion was confusing at times but, if the posi- 
tion of domes of diaphragm and posture of 
the rib cage did not provide the answer, 
usually the lateral view obtained at the 
same examination made the explanation 
apparent. Also any significant degree of 
rotation of the infant was found to make 
interpretation difficult in regard to pattern 
and density. In the infants with serial ex- 
aminations, comparison with preceding and 
subsequent roentgenograms was always 


helpful. 
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Fic. 2. Posteroanterior and lateral chest roentgenograms of a distressed infant at two hours of age showing 
the reticulogranular pattern, uniformly increased density and air relief of bronchi in a well expanded chest. 
This infant was born by elective cesarean section at term and was well by six days of age. 


The remaining 4 control infants showed 
well expanded chests and fairly regularly 
aerated but not entirely clear lungs. There 
was mild general thickening and irregu- 
larity of the interstitial markings un- 
usually far out into the lung fields. In 1 of 
these infants the lungs appeared clear at 
fourteen hours of age but in the other 3, 
were not considered entirely clear until a 
week or more of age. All of these infants 
were postmature; 3 were meconium stained 
and the fourth had evidence of fetal distress 
during labor. 

Distressed Infants. Inasmuch as the two 
groups of infants studied because of re- 
spiratory distress (Group a and Group B) 
showed comparable figures, only the total 
numbers will be considered in the text. 


Of the 147 infants, 138 showed one of 


two quite different and distinct abnormal 
roentgenographic pulmonary patterns; in 
only 1 of these infants did features of both 
patterns clearly coexist. The remaining 9 
presented either clear lung fields or findings 


of questionable significance. 

The most commonly encountered pat- 
tern of abnormal aeration (104 infants) 
may be characterized as finely reticulo- 
granular with a general increase in lung 
density (Fig. 2 and 3). This has usually 


Fic. 3. Magnified view of right lower lung field of 
same infant as in Figure 2 to bring out the reticulo- 
granular pattern, 
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been quite uniform throughout both lungs 
but at times more pronounced in one lung 
or area than elsewhere. The over-all increase 
in density has varied from minimal to 
marked, a homogeneous or virtually solid 
density being interpreted as the extreme. 
Frequently, the air-filled bronchial tree 
has been evident abnormally far out into 
the peripheral lung fields, particularly 1 
the more dense lungs. The chest, para- 
doxically, in almost all instances has ap- 
peared well expanded, with the lungs ap- 
pearing to occupy as great a volume as 
those of an infant with well aerated lungs. 
There has been the normal infantile hori- 
zontal posture of the ribs and the domes of 
the diaphragm have appeared well down, 
presenting a normal curve. These features 
have been apparent even in those infants 
whose lungs have had a solid density. Of 
104 infants presenting this pattern, 5 had 
both pneumothorax and pneumomedias- 
tinum and 1 had pneumothorax alone, 
which usually accentuated the reticulo- 
granularity (Fig. 4). In 1, it was possible 
to suggest from the roentgenogram the 
presence of interstitial emphysema which 
was confirmed by autopsy. The reticulo- 
granular pattern has almost always been 
evident on the initial roentgenogram, fre- 
quently becoming accentuated within the 
first twelve to twenty-four hours. In a few 
instances, a definite pattern has not be- 
come apparent until six to eighteen hours 
of age though the lungs have always ap- 
peared abnormal initially. Clearing has 
been gradual and usually complete by one 
week of age in the 81 infants who survived 
their initial illness. 

The second and less common roent- 
genographic pattern (34 infants) may best 
be described as coarse and irregular (Fig. 
5). In contrast to the previously described 
pattern, this has frequently been marked 
by its nonuniform appearance. It has al- 

ways presented a coarse, irregular increase 
in density, usually following what appears 
to be the distribution of the interstitial 
Structures fanning out into the peripheral 
lung fields. Usually associated with this 
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Fic. 4. Posteroanterior chest roentgenogram of a 
distressed infant showing marked pneumomedias- 
tinum, minimal pneumothorax and accentuated 
reticulogranular pattern in the right lung. This in- 
fant was born prematurely by precipitous vertex 
delivery following premature separation of the 
placenta. 


streaked, irregular increase in density 
have been focal irregularities of aeration, 
some areas appearing emphysematous and 
others atelectatic or consolidated. Where 
these changes have been marked, the 
chest has had a hyperexpanded appear- 
ance with elevation of the upper anterior 
ribs above the levels of the corresponding 
posterior portions, giving the rib cage a 
crab-like appearance. In these instances 
the domes of the diaphragm have been 
flattened. In addition, pleural fluid has 
been present frequently (8 of 34 infants). 
Pneumothorax has been a more common 
complication (7 infants) with pneumomedi- 
astinum relatively infrequent (2 infants) 
(Fig. 6). The coarse, irregular pattern has 
always been evident and most marked on 
the initial roentgenograms. One of its most 
impressive features has been rapid sub- 
stantial clearing within twelve to twenty- 
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Fic. 5. Posteroanterior and lateral chest roentgenograms of a distressed infant at one hour of age showing 
the coarse, irregular pattern, hyperexpanded thoracic cage and flattened diaphragm. This infant was born 
by vertex delivery at 41 weeks’ gestation, was meconium stained and was clinically well after 24 hours. 


four hours (Fig. 7), although usually the 
lungs have not been considered entirely 
normal for a week or more. 

Of the remaining 9g infants with tran- 
sient respiratory distress but showing no 
definitely abnormal roentgenographic pul- 
monary pattern, 6 have presented essen- 
tially clear lung fields, 2 have shown a 
diffuse hazy ground-glass increase in den- 
sity on initial examination with rapid 
clearing, and 1 has shown slight accentua- 
tion of interstitial markings unusually far 
into the peripheral lung fields, considered 
not sufficiently marked to place it in the 
coarse, irregular group. 


CORRELATION 


Reticulogranular Pattern. ‘When the 
clinical features of these infants are tabu- 
lated (Table 1), it is found that, of the 104 
infants whose lungs have presented the 
reticulogranular pattern, 77 were prema- 
ture, 55 were born by cesarean section and 
31 were complicated by maternal dia- 
betes, placenta previa or premature sepa- 


ration of the placenta. The 1 infant who 
was postmature was delivered by cesarean 
section. Meconium staining was noted in 2 
instances. One of these infants was born 
prematurely by pelvic delivery, had am- 
niotic fluid which was clear save for the 
presence of large flecks of meconium and 
had the one series of roentgenograms which 
presented definite features of both pat- 
terns, though predominantly reticulogranu- 
lar. The other meconium stained infant 
was mature and delivered from below fol- 
lowing prolonged labor with severe fetal 
distress and presented virtually solid ap- 
pearing lungs by roentgenogram at twelve 
hours of age. Only 8 of this entire group 
were full term infants, delivered from be- 
low without any complication of pregnan- 
cy, labor or delivery. Of the 6 infants 
with pneumomediastinum or pneumotho- 
rax none was recorded as having received 
positive pressure resuscitation and 3 were 
recorded as having received no resuscita- 
tion. In general, there was good correlation 
between the severity and duration of the 
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respiratory distress, on the one hand, and 
the lung density and persistence of the pat- 
tern by roentgenogram, on the other. It is 
noteworthy that all 5 of the infants show- 
ing the solid appearing lungs died; only 1 
of these was markedly premature (twenty- 
seven weeks’ gestation). 

Twenty-six of these infants died but 
only 23 died within the period of their 
initial illness (Table 11). All 23 had firm, 
heavy lungs which sank in water and on 
microscopic examination showed generally 
distributed hyaline membranes lining di- 
lated alveolar ducts and terminal bronchi- 
oles and some alveoli. Widespread resorp- 
tion atelectasis of alveoli was evident in 21 
(Fig. 8). Keratinized squamous cells were 
scant except in the one meconium stained 
infant who has been described above as 
showing the solid appearing lungs by roent- 
genogram at age twelve hours. Alveolar 
emphysema was notably absent. Eleven of 
the 23 infants showed moderate to marked 
infammatory infiltration, 9 having lived 
thirty hours or more and 2 only fourteen 
hours. Each of the latter 2 was compli- 
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Fic. 6. Posteroanterior chest roentgenogram of a 
distressed infant showing pneumothorax and the 
course, irregular pattern. This infant was born 
by vertex delivery at 42 weeks’ gestation and was 
meconium stained. 


BLE 


CLINICAL FEATURES RELATED TO ROENTGENOGRAPHIC PATTERNS 


Reticulogranular 

| Group A Group B 
Number of infants | 39 65 
Premature 29 48 
Mature 10 16 
Postmature fe) I 
Vertex 18 26 
Breech 2 3 
Cesarean section 19 36 
Meconium staining | I I 
Diabetes | 3 8 
Placenta previa 5 4 
Premature separation 3 8 
Toxemia 2 4 
Hydramnios 2 
Fetal distress 2 4 


Pattern Coarse Irregular Pattern 
Total Group A Group B Total 
104 10 24 34 
77 
26 2 II 13 
I 8 13 21 
44 8 22 30 
5 ° I I 
55 I 3 
2 9 14 23 
II 
9 
11 
6 e) 2 2 
9 
6 4 4 8 
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Taste II 


PATHOLOGICAL FEATURES RELATED TO ROENTGENOGRAPHIC PATTERNS 


Reticulogranular Pattern Coarse Irregular Pattern 


| 
Group A Group B Total Group A Group B | _ Total 
Number of deaths 8 15 23 I . 4 
Hyaline membranes 8 15 23 I ° I 
Keratinized squamous cells | 
or meconium re) I I I 3 4 


Atelectasis 8 13 21 I ° I 
Emphysema I 3 4 


Pneumonia I ite) | 11 I I 


Intrapulmonary hemorrhage 2 5 7 I I 2 
Intracranial hemorrhage I 2 fo) 
Extrapulmonary anomalies Oo 3 3 ° ° ° 


cated, one by prolonged labor and the vere extrapulmonary congenital anomaly 
other by prolonged rupture of the mem-_ was present in 6 instances. Of the 5 infants 
branes (two days). Seven of the 23 also showing solid appearing lungs by roent- 
showed intrapulmonary hemorrhage. Sig- genogram, 3 had hyaline membrane forma- 
nificant intracranial hemorrhage or a se-_ tion and diffuse alveolar atelectasis as the 


Fic. 7. Posteroanterior chest roentgenograms of a distressed infant at three hours of age (4) and at 24 hours 
of age (B) demonstrating the rapid though incomplete clearing of the coarse, irregular pattern. This infant 
was born by precipitous vertex delivery near term, was meconium stained and was clinically well by 48 

hours of age. The lungs were not entirely clear by roentgenographic examination until one week of age. 
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Fic. 8. (4) Low magnification photomicrograph (X12) showing the relatively solid appearing lung of “hya- 
line membrane disease.” (B) High magnification photomicrograph (200) showing hyaline membranes 
(arrows) lining terminal bronchioles and alveolar ducts surrounded by atelectatic alveoli. 


sole pathological findings at autopsy. 

Of the 3 infants dying after apparent 
clinical recovery from their initial illness, 
1 died two days later and showed a macro- 
phage response throughout the lungs with 
multiple hepatic abscesses, another died 
four days later and also showed a general- 
ized pulmonary macrophage response with 
hemorrhagic infarction of the adrenal 
glands, and the third died ten days later 
with extensive pneumonia and pulmonary 
abscess formation. 

Coarse, Irregular Pattern. In contrast to 
the previous group of infants, none of the 
34 showing this roentgenographic pulmo- 
nary pattern was premature but 21 were 
postmature (Table 1). Also in contrast, 
only 3 were born by cesarean section; 2 of 
these were postmature and meconium 
stained and the third was mature with 
grossly bloody amniotic fluid. Twenty- 
three of the entire group were meconium 
stained. It is of interest that 1 of these 


meconium stained infants had a twin with 
a separate amniotic sac and clear amniotic 
fluid; this twin failed to show any clinical 
evidence of respiratory distress or ab- 
normal roentgenographic pulmonary pat- 
tern. Fetal distress during labor was more 
commonly noted in this group of infants. 
Of the 7 infants with pneumothorax or 
pneumomediastinum only 1 was recorded 
as having received positive pressure resus- 
citation; 2 required no resuscitation. Rapid 
clinical improvement in respiratory symp- 
toms correlated well with the rapid sub- 
stantial improvement in the roentgeno- 
graphic appearance of the lungs in the first 
twelve to twenty-four hours. However, as 
has been stated, the lungs have usually ap- 
peared abnormal for several days after the 
infant has been apparently well clinically. 

Four of the infants showing this coarse, 
irregular roentgenographic pattern came 
to autopsy (Table 1). Their lungs were 
focally crepitant and tended to float in 
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Fic. 9. (4) Low magnification photomicrograph (X12) showing the patchy appearing lung and alveolar em- 
physema associated with fetal aspiration (contrast with Fig. 84). (B) High magnification photomicro- 
graph (X200) showing masses of keratinized squamous cells filling alveoli (arrow). 


water. Microscopic examination showed 
evidence in all 4 of gross aspiration of 
keratinized squamous cells and in some in- 
stances meconium, associated with focal 
alveolar emphysema and atelectasis (Fig. 
9). In only 1 were scattered hyaline mem- 
branes present with atelectasis predominat- 
ing although subpleural bullae were pres- 
ent. Inflammatory infiltration was present 
in 2 in significant degree, one having died at 
thirty-eight hours of age and the other at 
three hours. The latter was born by ce- 
sarean section following a trial of labor. 
Two infants also showed intrapulmonary 
hemorrhage. 

Others. Of the 9 infants whose roentgeno- 
grams did not place them in one of the 
above two categories, all had transient and 
mild respiratory distress lasting about 
twenty-four hours or less. Of the 6 whose 
lungs were essentially clear, 4 were pre- 
mature and 2 mature; 4 were born by 
cesarean section; none were meconium 


stained. The 2 infants whose initial roent- 
genograms showed a rather hazy ground- 
glass increase in lung density were both 
mature; one was delivered by cesarean 
section and neither was meconium stained. 
The 1 infant whose lungs showed slight 
accentuation of interstitial markings on an 
eighteen hour film was postmature and 
meconium stained but, as noted above, the 
changes were considered insufficient to 
place this infant in the coarse, irregular 
group. None of these infants died. 


DISCUSSION 


Conflicting views exist concerning the 
manner in which inflation of the normal 
newborn infant’s lungs takes place. Some 
studies have been interpreted as indicating 
gradual and irregular expansion over a pe- 
riod of several days.7:%!!2 In the case of 
premature infants, it has been suggested 
that uniform expansion may take six weeks 
or more.” On this basis it has been generally 
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CLINICAL AND PATHOLOGICAL CORRELATION 


RETICULOGRANULAR PATTERN 


COARSE IRREGULAR PATTERN 


104 INFANTS 34 INFANTS 
23 DEATHS 4 DEATHS 
100% 50% 0% SYNDROME 0% 50% 100% 


PREMATURITY 


CESAREAN 
SECTION 


HYALINE 
MEMBRANES 


ATELECTASIS 


100% 50% O% 


2 MECONIUM 
iE STAINING 


KERATINIZED SQUAMES 
MECONIUM 


4 


' EMPHYSEMA 


Cuart i. Numbers of infants showing the two principal roentgenographic pulmonary patterns (left and right 
columns) plotted against the major clinical and pathological features of the two principal syndromes (top 
and bottom boxes). The concentrated association of the reticulogranular pattern with the hyaline mem- 
brane syndrome (upper left) as opposed to that of the coarse, irregular pattern with the fetal aspiration or 


postmaturity syndrome (lower right) is apparent. 


accepted that areas of ‘“‘physiologic atelec- 
tasis’”’ or incomplete expansion may be 
evident normally in the lungs of newborn 
infants by roentgenographic examination.® 
Others have indicated that, roentgeno- 
graphically at least, there is regular and 
apparently complete expansion within a 
few minutes or hours of birth in the normal 
Potter holds the view 
that, in the absence of obstructive particu- 
late matter, air should immediately enter 
into all parts of the lungs with the first 
breaths and that the increase in vital ca- 
pacity which occurs in the first few days of 
life is explained, not by greater numbers of 
alveoli becoming aerated, but by a gradual 
increase in the volume of each alveolus, 
normally aerated in part at once. The find- 


ings in the 41 control infants of the present 
study support the position that, roentgeno- 
graphically, the normal newborn infant’s 
lungs aerate promptly, regularly and quite 
completely within the first few minutes of 
life unless obstructive particulate material 
is present such as may be the case in post- 
maturity or meconium staining of the 
amniotic fluid. Roentgenographically it 
appears that the normal infant makes a 
profound adjustment remarkably quickly 
and well. In the absence of respiratory 
distress, this has been true even in prema- 
ture infants whose lungs may not be fully 
prepared for the adjustment. 

From the material presented on infants 
with respiratory distress, it is apparent 
that the two commonly encountered ab- 
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normal roentgenographic pulmonary pat- 
terns correlate well with two distinct syn- 
dromes, both clinically and pathologically. 

Analysis of the correlative data (Chart 
1) shows that 95 (more than go per cent) 
of the 104 infants with the reticulogranular 
pulmonary pattern were either premature 
or born by cesarean section or both; these 
two principal clinical circumstances have 
been associated with hyaline membrane 
formation and resorption atelectasis by 
previous clinicopathological studies.'?* In 
the present series, all of the 23 infants who 
showed this roentgenographic pattern and 
died within the period of their initial illness 
had diffuse hyaline membranes and _al- 
veolar atelectasis except in 2 infants where 
atelectasis was apparently prevented by 
inflammatory exudate. Thus the reticulo- 
granular pattern appears to be the roent- 
genographic pattern associated with the 
hyaline membrane syndrome. 

In contrast, at least 28 (more than 80 
per cent) of the 34 infants with the coarse, 
irregular roentgenographic pulmonary pat- 
tern were either postmature or meconium 
stained or both (Chart 1); these two prin- 
cipal clinical circumstances have been as- 
sociated by previous studies with patho- 
logic evidence of aspirated amniotic sac 
contents (keratinized squamous cells or 
meconium) in the lungs with patchy atelec- 
tasis and emphysema, frequently with 
bleb formation.® In the present series the 4 
infants who showed this roentgenographic 
pattern and died, presented these patho- 
logic characteristics in their lungs. The 
coarse, irregular pattern, therefore, has 
been interpreted as that pattern associated 
with fetal aspiration and the postmaturity 
syndrome. 

It is notable that in only 1 instance was 
there definite coexistence of reticulogranu- 
lar and coarse, irregular patterns on the 
roentgenogram; this infant was premature, 
the amniotic fluid meconium flecked and 
he survived. Some overlapping of the clini- 
cal and pathological features otherwise oc- 
curred as noted in Chart 1; these instances 
were surprisingly few in number. To date 
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there seems to be a definite hiatus between 
these two groups of infants but the signifi- 
cance of this is yet to be explained. If hya- 
line membranes, as well as masses of kera- 
tinized squamous cells, are simply the re- 
sult of aspiration of amniotic fluid, it 
would seem that more overlapping should 
exist, both roentgenographically and patho- 
logically. This apparent hiatus supports the 
concept that some additional or more basic 
factor may be operative in hyaline mem- 
brane formation. 

Of the g infants with transient respira- 
tory distress but no definite roentgeno- 
graphic pulmonary abnormality, 7 could 
be placed on clinical grounds in one of the 
above two syndromes. This suggests that 
mild forms of these states may be present 
without apparent roentgenographic ab- 
normality of the lungs. The remaining 
2 infants, with an initial, rather hazy 
ground-glass increase in lung density fol- 
lowed by rapid clearing, are not as yet 
satisfactorily explained. If it were not ac- 
tually hypoaeration due to the expiratory 
phase of respiration, a liberal interpreta- 
tion is that the lungs initially appeared 

water-logged.” If this were the case, no 
satisfactory explanation can as yet be 
offered as to why these infants experi- 
enced no further difficulty. That the exist- 
ing abnormality in one was probably sig- 
nificant is testified to by a minimal pneu- 
mothorax present on the initial examina- 
tion. 

The reticulogranular pattern is not new. 
Recently Donald and Steiner® have associ- 
ated a fine, diffuse miliary mottling with 
hyaline membrane formation pathologi- 
cally, and Meschan e¢ a/."* have commented 
on the paradoxical appearance of aerated 
lungs on the roentgenogram with hyaline 
membrane formation and diffuse alveo- 
lar resorption atelectasis pathologically. 
Steiner, in fact, has suggested that the pat- 
tern may be pathognomonic.” The present 
study supports this view. 

In the past, this pattern most frequently 
has been referred to, nonspecifically, as 
“neonatal atelectasis” or “incomplete ex- 
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pansion” and has been regarded by some 
as a normal phase in the initial aeration of 
the lungs of newborn infants, particularly 
of premature infants. That it represents 
diffuse alveolar atelectasis there is little 
doubt but its particular association with 
hyaline membrane formation has only re- 
cently been appreciated and the data of the 
present study suggest that it should no 
longer be considered a phase of normal 
aeration. 

Other particulars of the reticulogranu- 
lar pattern and its associated findings de- 
serve comment. The seeming paradox of a 
well expanded thorax by roentgenogram 
in the face of widespread alveolar atelec- 
tasis by pathological examination would 
seem to be explained only by emphysema 
of alveolar ducts and terminal bronchioles 
sufficient to replace volume lost by alveo- 
lar collapse. Actually it seems probable 
that the granular and reticular aspects of 
the pattern are produced respectively by 
predominating alveolar atelectasis on the 
one hand, and ectatic ducts on the other. 
The association of pneumomediastinum 
with pneumothorax in § of the 6 infants 
showing extrapulmonary air seems logical 
when considering the pathology. In this 
disease it is the alveolar ducts and terminal 
bronchioles which are overdistended. If 
they rupture, the escape of air will take 
place into the interstitial tissues with dis- 
section back to the mediastinum and 
thence to the pleural space rather than 
directly into the pleural space. 

The common association of a character- 
istic roentgenographic pulmonary pattern 
with postmaturity and the aspiration of 
keratinized squamous cells or meconium 
has not been previously appreciated. Actu- 
ally the pattern differs in no essential way 
from the pattern of diffuse aspiration in an 
older individual and cannot be distin- 
guished, except by time, from postnatal 
aspiration of feeding. The rapid substantial 
clearing is also consistent with aspiration. 
It seems probable that the pattern can 
result either from gross aspiration of large 
amounts of meconium-free amniotic fluid 
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or from aspiration of meconium stained 
amniotic fluid. In this study, the most se- 
vere changes occurred in meconium stained 
infants. With the remarkable clearing 
which can occur in this pattern within 
twenty-four hours, it seems likely that this 
clearing pattern has been interpreted often 
in the past as bronchopneumonia or “‘con- 
genital pneumonia” with infection implied. 
Anyone interpreting a twenty-four hour 
roentgenogram, without previous examina- 
tions for comparison, would hardly con- 
ceive how much worse the lungs had looked 
during the first few hours of life. The in- 
terpretation would be much different if it 
were realized that the subsiding phase of a 
rapidly clearing process was being dealt 
with rather than the early phase of some 
other process. It is only by early and serial 
examinations that this has become appar- 
ent in this study. 

Other features of this pattern also de- 
serve comment. Theoretically at least, the 
predominance of pneumothorax as opposed 
to pneumomediastinum in this condition is 
understandable. Here it is groups or seg- 
ments of peripheral alveoli which are em- 
physematous and their rupture would 
more likely take place directly into the 
pleural space. The greater incidence of 
pleural fluid would seem to have an under- 
standable basis for, in the presence of 
meconium, one may be dealing with a type 
of chemical pneumonitis which would more 
likely lead to pleural transudation. These 
lungs were usually wet on cut surface in 
contrast to the dry cut surface found in 
hyaline membrane disease. 

Pneumonia was found at autopsy in 13 
(nearly 50 per cent) of the 27 infants who 
died during the period of their initial illness 
regardless of the pattern they presented 
roentgenographically. Of 14 infants living 
more than twenty-four hours, significant 
inflammatory infiltration was present in 
the lungs of 10 (more than 70 per cent). Sig- 
nificant intrapulmonary hemorrhage was 
similarly seen in 9 (more than 30 per cent) 
of the 27 infants (Chart 11). On this basis it 
must be emphasized that the previously 
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ADDITIONAL PATHOLOGICAL FINDINGS 


RETICULOGRANULAR PATTERN 
23 DEATHS 


COARSE IRREGULAR PATTERN 
4 DEATHS 


PNEUMONIA 


INTRAPULMONARY 
HEMORRHAGE 


INTRACRANIAL 
HEMORRHAGE 


EXTRAPULMONARY 
ANOMALIES 


Cuart 11. Numbers of autopsied infants showing the two principal roentgenographic pulmonary patterns 
plotted against additional pathological findings. The frequent occurrence of pneumonia and intrapulmo- 


nary hemorrhage is evident. 


described patterns, though perhaps specific 
for the underlying or basic disease process, 
do not exclude the presence of either in- 
flammatory infiltration or focal hemor- 


rhage and that pneumonia is very apt to 
be present and perhaps the chief lethal fac- 
tor if the infant has lived one day or more. 


From this study, the value of serial ex- 
aminations has been impressive. In the 
group of infants whose lungs showed the 
reticulogranular pattern, this pattern was 
not always clear-cut on the initial examina- 
tion though the lungs did appear abnormal. 
With subsequent examinations at six and 
twelve hours, the pattern became defined. 
In the presence of rotation of the infant or 
expiratory hypoaeration on the initial ex- 
amination, one may not always be sure 
whether the lungs are normal or abnormal. 
Anyone who has roentgenoscoped an in- 
fant’s chest realizes that an infant can 
squeeze virtually all of the macroscopic air 
out of his lungs by extreme expiration such 
as with crying. Such instances can only be 
resolved by re-examination at the same time 
or in a short time. Serial examinations are 
obviously necessary for adequate analysis 
of the natural course of these processes. 

Finally, if one is willing to accept the 
specficity of these patterns which is sug- 
gested by these data, the radiologist is in a 


reliable position to indicate the basic proc- 
ess involved where this is in doubt on 
clinical grounds alone and to make known 
such complications as pneumothorax and 
pneumomediastinum. Of equal importance, 
of course, is his ability to rule out gross con- 
genital anomalies, such as massive dia- 
phragmatic hernia, as the cause of the re- 
spiratory distress. With serial examinations, 
he may be able to indicate improvement in 
the situation before this is entirely clear 
clinically or a complicating pneumonia 
may be suggested. At times a severity of 
the process unsuspected by the clinician 
may be evident, e.g., solid density. Com- 
bined serial clinical and roentgenographic 
observations not only offer a means of 
studying the natural courses of these con- 
ditions in patients who survive but, being 
able to obtain a reliable diagnosis, the 
clinician is enabled to make a more scrupu- 
lous analysis of any possible differential 
clinical features. Serial examination also 
should prove helpful in the evaluation of 
the efficacy of various trial forms of ther- 
apy, at present nonspecific, and if specific 
forms of therapy are developed during 
further study, the radiologist should be ina 
reliable position to indicate the specific 
channel of therapy in any individual 1n- 
stance, 
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SUMMARY 


A roentgenological study of neonatal 
lungs has been carried out. 

In 41 infants without respiratory dis- 
tress, prompt, uniform and complete aera- 
tion has been found except in 4 who were 
either postmature or meconium stained or 
both. 

3. Of 147 infants with respiratory dis- 
tress, 138 have shown one of two dis- 
tinct abnormal roentgenographic pulmo- 
nary patterns: the more common one quite 
uniform and finely reticulogranular (104 
infants) and the other nonuniform, coarse 
and irregular (34 infants). Clinical and 
pathological correlation of these roentgeno- 
graphic patterns with the hyaline mem- 
brane and fetal aspiration (principally 
postmaturity) syndromes respectively has 
been of high degree. Neither pattern ex- 
cludes the presence of pneumonia or intra- 
pulmonary hemorrhage. 

4. It is proposed that the exceptional 
correlation of the patterns establishes 
roentgenographic examination as a reliable 
and valuable diagnostic and analytic aid in 
the care and study of newborn infants with 
pulmonary disease. 


221 Longwood Avenue 
Boston 15, Massachusetts 
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DISCUSSION OF THE SYMPOSIUM ON NEQ@O. 
NATAL RESPIRATORY DISTRESS 
SYNDROMES 


(Papers by Dr. Smith, Dr. Landing, 
and Drs. Pendleton and 
Peterson) 


Dr. Stewart H. Ciirrorp, Boston, Massa- 
chusetts. Infant mortality, or deaths in the first 
year, has shown a considerable reduction in re- 
cent years; however, most of the reduction has 
been in the age group from one month to one 
year. There has been relatively little reduction 
in the age group from birth to one month, neo- 
natal mortality, and it is this group that con- 
tributes 60 per cent of the total infant mor- 
tality. 

The neonatal mortality rate for Chicago be- 
tween 1925 and 1940 was reduced from 36.1 to 
20.3 per thousand live births, or a 26 per cent 
reduction, whereas in the ten years from 1940 
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through 1950 there was only a I point reduc- 
tion, from 20 to 19.4. It seemed almost as 
though we had reached the irreducible mini- 
mum. 

Abnormal pulmonary ventilation has been 
held accountable for 75 per cent of the 23 
pound and under premature infant deaths; of 
50 per cent of the premature group of 2} to $3 
pound birth weight; and of 20 per cent of all the 
full-term baby deaths. 

The respiratory distress of newborn infants, 
whether due to hyaline membrane, aspiration, 
infection or pulmonary hemorrhage, is the most 
frequent morbid condition requiring treatment 
in the nursery. Dr. Pendleton’s cases repre- 
sented only a fraction of the total number of 
infants showing respiratory distress observed 
during the period of this study. Even at that, 
the cases he has thoroughly studied and pre- 
sented (he began May 4 and concluded his se- 
ries on September g) represent 20 per cent of 
the babies admitted to our newborn pediatric 
nursery. 

Dr. Smith has given us a summary of the 
fundamental neonatal physiology on which our 
studies into the etiology, and on which our 
efforts at finding a solution to this big prob- 
lem, must be based. As he has pointed out, there 
are many loopholes in our knowledge, and we 
are looking for help in certain aspects of this 
study through roentgenologic technique. 

As Drs. Smith and Landing point out there is 
considerable agreement on the etiology and 
pathology of primary atelectasis (congenital 
atelectasis or primary nonexpansion of the 
lungs). However, when we come to the type of 
clinical syndrome discussed today there is 
wide difference of opinion. There are many etio- 
logic factors, many factors in pregnancy, many 
factors in the type of delivery, and many 
postnatal factors that must be considered. 

Dr. Pendleton has given us the clinical pic- 
ture of this distressing condition and it is grati- 
fying to note that the majority of the patients 
with this dramatic syndrome recover. The re- 
covery figure for his group was 80 per cent. This 
is the same survival rate we have experienced 
the past few years for babies with this syndrome. 

The high survival rate points out the diffi- 
culties that we have when we try to correlate 
the final terminal] picture that Dr. Landing and 
other pathologists give us with the clinical 
findings. The pathologists study only the 20 per 
cent group and their findings are those, ob- 
viously, in the most severe cases. It has only 
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been recently that the roentgen ray has been 
utilized to help the clinician in his efforts to 
arrive at a more accurate diagnosis of the re- 
spiratory syndrome. 

The differential roentgen findings that Dr. 
Peterson has presented resulted from this com- 
bined study. Up to now we have been very 
unhappy with the clinical diagnosis of the hya- 
line membrane disease or the hyaline membrane 
syndrome. It has frequently been a “snap” 
diagnosis and we are positive that on many oc- 
casions the true etiology of the distress has been 
missed. This fashionable waste-basket diagnosis 
has lulled the clinician into a false sense of se- 
curity and further investigations have not been 
carried out. 

In our experience it has been difficult in the 
past to get accurate studies, even complete 
physical examinations, on these very sick babies 
because frequently the objection is encountered 
that “This baby is too sick to be touched.” It 
is our philosophy that no one is too sick to pre- 
vent reasonable efforts to make an accurate 
diagnosis. 

In this connection we have found Silver’s 
technique for the roentgen examination of sick 
newborn infants most helpful. (Silver, H. K., 
Nyhan, W. L., and Lowman, R. M. 4m. F. Dis. 
Child., 1954, 88, 801.) The metal mattress rest 
and rubber mattress of a standard incubator 
were replaced by a plastic radiolucent plat- 
form. In this incubator the baby could be trans- 
ported to the roentgen department and exam- 
ined without disturbing the infant, or interfer- 
ing with oxygen and humidity therapy and 
without disturbing his environmental temper- 
ature. 

Since this apparatus has been available, we 
have countered less objection on the part of 
clinicians to allowing complete roentgen studies 
of their infants. It, plus the positive informa- 
tion and help that Dr. Peterson and Dr. Pendle- 
ton have thus been able to give the clinician, 
has made the resistance to the serial roentgen 
studies of these sick babies less and less difficult 
to overcome. 

We are all very grateful to our moderator, 
Dr. Neuhauser, for suggesting some six months 
ago that we prepare this symposium for your 
society. In the past all of us working more or 
less independently have studied and presented 
various aspects of this problem. This is the first 
time there has been a really coordinated at- 
tempt to study the respiratory distress syn- 
drome in our hospital. The results, even in the 
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short period the study has been in progress, 
have been most useful. From the clinical syn- 
drome of respiratory distress it now appears 
that the roentgen findings will allow us to 
separate the “hyaline membrane syndrome” 
from the “aspiration syndrome.” This is of 
more than academic interest, for with a clearer 
idea of etiology definite suggestions as to pos- 
sible prevention may arise. 


Dr. F. G. FLEIscHNER, Boston, Massachu- 
setts. First, I wish to express my gratitude and 
the thanks of the audience for this symposium. 
I think we have to be exceedingly grateful to 
Dr. Neuhauser and the essayists who have un- 
folded before our eyes this unmapped land of 
the respiratory difficulties of the newborn and 
have shown us how to approach the problem. 

Before asking a question I wish to make a re- 
mark concerning terminology. “Atelectasis” 
originally used for incomplete or nonexpansion 
of the lung of the newborn has lost during the 
last thirty years its original meaning and has 
become a synonym for “collapse.” Dealing 
with the nonaerated lung of the newborn the 
pathologist now feels compelled to coin a new 
term, this is the new “‘‘an-ectasis.” This is per- 
fectly acceptable if properly defined as such. 

On this occasion I cannot refrain from ex- 
pressing my satisfaction that the sign of the 
visible bronchial tree, emphasized by us many 
years ago, finds useful application in these 
studies. 

My question is directed to Dr. Peterson: In 
what way does he think the reticulogranular 
obscurities correlate with the morphologic find- 
ings in the lung? If I understand him correctly 
these are not the shadows of the hyaline mem- 
branes (of microscopic size) but patchy areas of 
atelectasis common in the early stage of the 
hyaline membrane syndrome before more ex- 
tensive changes occur, but not exclusively oc- 
curring with, or specifically diagnostic of this 
syndrome. I would like to have Dr. Peterson ex- 
plain this. 


Dr. Cuartes T. Dorrer, Portland, Oregon. 
Even though the etiology is obscure, the radiol- 
ogist is occasionally able to recognize certain 
apparent disease entities, and give the clinician 
—in this case the pediatrician—information of 
great diagnostic and prognostic value. Such is 
certainly the case with hyaline membrane dis- 
ease, once histologically characterized by a 
New York pathologist as showing “eosino- 
philic herrings” in the alveoli. The disease or 
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syndrome is as important on the Pacific Coast 
as in Boston or Chicago. 

I understood Dr. Landing to say that hyaline 
membrane disease did not show up until after 
the first hour of life. This is a point on which I, 
personally, am not very well informed, and I 
hope he will cite relevant evidence. 

Dr. Peterson said that normal pulmonary ex- 
pansion is fairly complete in the first minutes 
or hours of life. I am not entirely convinced. 
In a series of 50 or 60 newborn infants, we 
have made chest films within thirty minutes of 
birth, again at twenty-four hours, and at the 
end of a week. These, to my eye at least, have 
shown a continued reduction in the width of the 
thymic shadow which I interpret as continued 
pulmonary expansion causing further compres- 
sion of the thymus. Also, I believe that, in ap- 
parently normal infants, increasing radio- 
lucency of the lungs is occasionally observed 
through the first week of life. 

In the series I mentioned, I have observed 
instances of pulmonary stippling like that of 
hyaline membrane disease in patients who sur- 
vived. Usually pulmonary symptoms were pres- 
ent, although I believe I have seen the roentgen 
finding in apparently normal infants. 

I would be most interested in learning if any 
of the essayists today have observed a situation 
where clear lungs at birth, or shortly thereafter, 
were followed by the development of roentgeno- 
graphically and pathologically typical hyaline 
membrane disease (or syndrome, whatever it 
is). I have recently seen one such case, now un- 
der further study. It should prove something. 


CHAIRMAN NEUHAUSER. This is a very inter- 
esting discussion, and brings out a lot of prob- 
lems that could be argued out over the luncheon 
table. Hyaline membrane disease, the “eosino- 
philic herring,” is a name we would all like to 
give up. Names like “congestive pulmonary 
failure,” and so on, have been thought of. The 
good name, I believe, is lacking at the moment. 
I don’t think Dr. Peterson would like to make 
any claim that it is a specific roentgen pattern. 
I believe I have seen other diseases that may 
produce a similar appearance. What we are see- 
ing, I believe, is resorption atelectasis. It cer- 
tainly is one of the very common causes of the 
syndrome of respiratory distress in the new- 
born. 


Dr. K. R. Denincer, Berkeley, California. 
I had the honor of being a resident with Dr. 
Neuhauser in 1948, but since my residency I 
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find I am gradually becoming a geriatric radiol- 
ogist. As a result, I wonder what is going to be 
the end-all of these patients twenty, thirty, 
forty and fifty years from now. 

Possibly we will get a better idea of the etiol- 
ogy of such diseases as senile emphysema and 
some other chronic diseases which are not 
fatal, by a follow-up study of the cases pre- 
sented here. I am most anxious to hear, pos- 
sibly twenty years from now, what is happening 
to these patients. 


CHAIRMAN NEvuHAusER. I have been stating 
for years that most of our diseases will be clari- 
fied by a study of the young child. 


Dr. Smitu (closing). I have only one or two 
things to add, although I would like to ask a 
great many questions, but I respect the interest 
of time. 

I hope that everyone else who spoke will de- 
fine for us whether these two entities which are 
differentiated by Dr. Peterson and Dr. Pendle- 
ton as the hyaline membrane disease type and 
the aspiration type of picture are two ends of 
a spectrum, or whether they are completely 
different phenomena. Perhaps Dr. Landing will 
be especially able to clear that up a bit. 

My other point is that when we have a slide 
like Dr. Landing’s striking one, showing hyaline 
membrane disease in 70 per cent of premature 
infants, in 70 per cent of cesarean sections and 
in 70 per cent of diabetic mothers’ babies, it 
must be remembered that this is 70 per cent of 
those who come to autopsy. 

A great many premature babies don’t die, 
nor do the great majority of cesarean section 
babies. A fairly large proportion of babies of 
diabetic mothers don’t come to autopsy be- 
cause they also survive. So, no one should carry 
away with him the idea that this frequency of 
70 per cent in autopsied infants is associated 
with anything like a 70 per cent mortality. It 
is an interesting observation among those 
babies so delivered who come out unfavorably; 
but relatively few do. 

Also, one has to be very careful about blam- 
ing neonatal pathology on cesarean section, 
because of the fact that section is so often the 
obstetrician’s solution for a dilemma which has 
already prejudiced the baby’s situation. We 
haven’t yet been able to sort out exactly how 
much the section in itself, without other ab- 
normal factors, is responsible for pathology. I 
don’t believe it is as much as the association 
would suggest. 
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Dr. Lanpinc (closing). Dr. Fleischner made 
the point of the distinction of the terms “‘anec- 
tasis” and “atelectasis.” It is particularly im- 
portant, in reading British literature, to bear 
in mind that they use the term “atelectasis” 
as our table uses “anectasis,” that is, for pri- 
mary failure of expansion. They use “‘collapse”’ 
as we use “atelectasis.” The Marriott classifica- 
tion was devised deliberately because most 
American writers use the term “atelectasis” to 
mean “collapse.” That term was kept fixed, 
and the other terms were devised. 

As to the question about hyaline mem- 
branes in the first hour of life, I think it is gen- 
erally true that they do not occur. It was cer- 
tainly true in the big 509-baby series from the 
Boston Lying-in Hospital. It has been true in 
other reported series, particularly the big series 
from Kansas City, reported by Herbert Miller 
in 1949, although he made relatively little point 
of this. It was true that none of the cases of 
hyaline membranes were babies who died in the 
first hour of life. Dr. Miller emphasized very 
strongly that hyaline material not in the form 
of membranes is found in such babies. What this 
material is, is a matter of debate; but appar- 
ently to get it into the form of membranes takes 
air breathing for an hour plus or minus. I don’t 
think one should be too rigid about the point 
of an hour, but it takes some time of air breath- 
ing. 

The question of inability to find membranes 
at autopsy in babies who clinically and roent- 
genologically appear to have them is another 
matter. I cannot comment about some of the 
babies, but one should bear in mind that the 
membranes appear to go away quite rapidly 
after the first two days or so, and if the patient 
goes through a period of appearing to have 
membranes and then some time after the first 
two days dies of some other cause, like intra- 
ventricular hemorrhage or congenital heart 
disease or pneumonia, the membranes may not 
be found even though they were once there. 

As to the later effects of these various lesions, 
I think we know nothing. A few people in the 
literature have suggested that bronchiectasis 
may be a sequel of such lesions. I believe this 
is at present totally unfounded. We do not find, 
as incidental findings in autopsies on children, 
lesions which one might consider to be late 
effects of this process, but it will take a much 
more detailed study with much better obstetric 
data on persons who have reached adult life 
than we now have to answer that question. 
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Pathologically, I believe one could think that 
the so-called hyaline membrane appearance, 
and the aspiration appearance of Dr. Peter- 
son’s, are ends of a spectrum. One sees a rela- 
tively smooth transition from the appearance of 
aspiration of large amounts of amniotic sludge 
to the hyaline membrane appearance. This is in 
reply to Dr. Smith. 

Whether this is so clinically or roentgeno- 
logically, I cannot say. I hope Dr. Peterson will 
comment on it. 

As to the 70 per cent, I agree entirely with 
Dr. Smith. I tried to emphasize at the time 
that we are talking only about babies who die. 
The 70 per cent figure interests me in that it 
may conceivably indicate that a certain group 
of babies are able to get hyaline membranes for 
one reason or another. If we know why the re- 
maining 30 per cent do not we might be a step 
further in determining why the 70 per cent do. 


Dr. PeTerson (closing). I would like to em- 
phasize that we feel we have really only started 
to get our teeth into this thing, and it is entirely 
possible that our ideas will be subject to change, 
but not without notice. 

In answer to Dr. Fleischner as to the mor- 
phological basis for this reticulogranular pat- 
tern, I believe the granularity, the little tiny 
stippled areas of density, are very likely the 
atelectatic groups of alveoli, and that the reticu- 
lar part of the pattern is probably produced, as 
Dr. Pendleton said, by the emphysematous 
terminal bronchioles and alveolar ducts. 

In regard to the question as to the prompt- 
ness or completeness of aeration, immediately 
in the neonatal period, I feel that in general the 
aeration is very prompt and uniform and fairly 
complete. I agree with the gentleman who 
asked the question that over a period of about a 
week there is a slight general increase in the 
radiolucency of a newborn infant’s lungs, which 
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would fit in with Dr. Edith Potter’s idea that 
the physiological increase in tidal volume 
(which, I am told, occurs during that period of 
about a week) takes place by gradual enlarge- 
ment of all alveoli which are normally aerated 
in part, at least, at once. However, I do not feel 
that it is normal to see any segmental atelecta- 
sis or any areas that you can definitely point 
out as incomplete aeration. 

In regard to the third question, as to whether 
or not we have ever seen this pattern in the 
absence of respiratory distress, the answer is 
that we have not. That includes a large number 
of babies which are not included in the specific 
study. We see a number of diabetic babies who 
are prone to develop this condition. We see oc- 
casional films on them, but in general we 
haven’t been able to get our hands on them for 
serial study. 

However, as of the present time we have not 
seen this pattern in the absence of respiratory 
distress, nor have we seen lungs which were 
clear initially, on roentgenographic examina- 
tion within an hour or so, which later became 
abnormal. All of our closely studied cases have 
had abnormal lungs to begin with, although 
not perhaps a definite pattern. We have one 
case in particular that I can think of, who had 
an abnormal density of his lungs, but no defi- 
nite pattern at about one hour of age, and at 
six hours he did have the pattern. 

I am afraid our experience has not been 
great enough as yet for me, on the basis of the 
films at any rate, to say whether these two dif- 
ferent pictures represent the ends of a spectrum 
or not. In one or two infants the appearance has 
suggested a mixed pattern but for the most part 
and as of the moment they seem to represent 
two quite different groups with something of a 
hiatus in between. We should know more about 
that later. 
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ROENTGENOGRAPHIC STUDY OF THE VARIATIONS 
IN THE NORMAL ANTERIOR CEREBRAL ARTERY* 


ONE HUNDRED CASES 


By ARTHUR A. MORRIS, M.D., F.A,S.C., 


STUDIED IN THE LATERAL 
F.1.C.S.,¢ and CLEMMER M. PECK, M.D.t 


PLANE 


WASHINGTON, D. C. 


INTRODUCTION 


ROENTGENOGRAPHIC 

the variations in the normal anterior 
cerebral artery was prompted by three ob- 
servations: (1) the lack of material which 
describes the roentgenographic appearance 
of the anterior cerebral artery, (2) the con- 
cept that angiography may replace other 
diagnostic methods in the diagnosis and 
localization of expanding intracranial le- 
sions,’!° and (3) the belief that the head 
tilt position for angiography when com- 
bined with pneumoencephalogr aphy is of 
greater value in demonstrating the normal 
position of the anterior cerebral artery 
than when angiography is used alone. We 
shall develop the thesis that the variations 
in the anterior cerebral artery are so numer- 
ous that great hazards result when di- 
agnoses depend on angiography alone. 
However, a detailed description of the 
normal anterior cerebral artery will not 
be given for many accurate previous 
descriptions have been published by many 
others*>.*.7.8.9.19.11 and by one of us (A. 


A. M.).* 
PRESENTATION OF MATERIAL 


We have selected a group of 100 pa- 
tients in whom angiography has been per- 
formed in the course of investigating their 
neurological illness. Reference to Table 1 
will show a classification by diseases of the 
patients who were selected for this study. 
It is to be noted that in 71 cases there is 
evidence of neurophysiologic disease with- 
out pathologic anatomy. We have been 
careful to eliminate from this group all 


study of 


patients who show either primary or sec- 
ondary changes in pathologic anatomy 
such as cases of grand mal idiopathic 
epilepsy in whom there is an advanced 
cerebral atrophy, patients with psycho- 
motor epilepsy in whom there is a temporal 
lobe scar or tumor, migrainous individuals 
with cerebrovascular spasm and every 
patient with demonstrable arteriosclerosis. 
Thus 29 per cent of the patients show evi- 
dences of pathologic cerebral changes. 
These cases have been included intention- 
ally to show that although there are ana- 
tomic alterations elsewhere the anterior 
cerebral artery is not varied. Furthermore, 
even when there are aneurysms elsewhere 
the anterior cerebral artery may be normal. 

The normal has been defined by the 
appearance of the pattern that exists in the 
majority of cases. Only patients between 
the ages of fifteen and forty-five were used. 


It will be realized from examination of 


Table 11 that only 13 per cent of these pa- 
tients had any neurological sign at any 
time during or within the two weeks follow- 
ing the arteriogram. These cases are in- 
cluded because the pneumoencephalograms 
or the ventriculograms were normal. Some 
of the diagnoses have been made by repea- 
tive subsequent studies and some have 
been explored on the basis of the electro- 
encephalographic findings especially where 
there is a strong correlation between the 
localization of the neurological signs and 
the electroencephalographic focus. Every 
arteriogram which has been included in this 
study has come from a patient in whom 
there is a completely normal pneumo- 


* This study was made possible through a grant from the Doctors’ Hospital Research Foundation and the Radiological Clinics of 
Drs. Groover, Christie & Merritt, Washington, D. C. Read at the Meeting of the Neurosurgical Society of America, Colorado Springs, 


Colorado, Sept. 24, 1953. 


t Instructor in Neurosurgery, Georgetown University School of Medicine, and Chief of Neurosurgery, Doctors’ Hospital, Wash- 


ington, D.C. 


t Radiological Clinics of Drs. Groover, Christie & Merritt, Washington, D. C. 
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TABLE | 


FINAL DIAGNOSIS IN 100 PATIENTS WITH NORMAL 
ANTERIOR CEREBRAL ARTERIES 


Number 
of 

Patients 
1. Grand mal idiopathic epilepsy 18 
2. Psychomotor epilepsy 17 


a. With anterior temporal electroenceph- 
alogram focus—16 
b. Without anterior temporal electroen- 
cephalogram focus—1 
3. Aneurysm (all less than 3 mm. in diame- 
ter) 
a. Posterior communicating artery—}3 
b. Middle cerebral artery—4 
c. Superior cerebellar artery—1 
d. Internal carotid artery—2 
e. Medial cerebellar artery—1 
4. Cephalgia due to emotional cause 9 
5. Focal grand mal epilepsy 
6. Histamine cephalgia 
>. Multiple sclerosis with single focal signs 
8. Cerebral thrombosis 
a. Posterior temporal artery—1 
b. Anterior parietal artery—2 
g. Subarachnoid hemorrhage due to unde- 
termined cause 
10. Anterior temporal astrocytoma (2-cm. in 
diameter) 
11. Diagnosis not determined 
12. Hallucinations due to mental disease 
3. Osteoma of falx 
14. Paralysis agitans 
15. Migraine 
16. Circoid aneurysms of scalp 
17. Metastatic carcinoma, posterior pariteal 
(3 cm. in diameter) 
18. Unilateral spontaneous thrombosis inter- 
nal carotid artery I 
19. Hemangioma, capillary and_ cortical 
(small) 
. Carotid sinus syndrome 
. Intraorbital tumor 
. Temporal subdural hemorrhage 
. Cerebral vascular insufficiency syndrome 
. Optic neuritis (multiple sclerosis) 
. Essential papilledema 
. Trigeminal neuralgia 
. Post-traumatic cephalgia 


Wwne 


| 


Total 100 


encephalogram or ventriculogram. It is of 
further interest to the clinician who 
analyzes the neurologic signs in Table 11 to 
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TaBLe II 


NEUROLOGICAL SIGNS IN IO0O PATIENTS WITH 
NORMAL ANTERIOR CEREBRAL ARTERIES 


Number 
of 


Patients 


Paresis left hand 3 
a. Due to metastatic carcinoma—1 
b. Thrombosis anterior parietal artery—2 
Ataxia, nystagmus, and peripheral vi paresis 
Homonymous hemiopsia, acalculia and sen- 
sory aphasia due to thrombosis of posterior 
temporal artery I 
Unilateral blindness due to orbital tumor I 
Generalized rigidity with unilateral tremor of 
arm and hand due to paralysis agitans 
Mental confusion due to temporal subdural 
hemorrhage I 
Transient weakness of right face, arm, hand, 
and leg during shock from internal hemor- 
rhage but without cerebral thrombosis 
(electroencephalogram normal 8 hours after 
shock corrected and arteriogram normal 2 


to 


days later) I 
Optic neuritis, unilateral (questionable mul- 

tiple sclerosis) I 
Papilledema, essential or idiopathic I 

Total 13 


realize the limitations imposed by both 
pneumoencephalography and _§arterio- 
graphy in the diagnosis of early neuro- 
logical organic disease. 

The anterior cerebral artery has been 
analyzed in the lateral plane in 100 cases 
and in each instance we have utilized the 
Sanchez-Perez seriograph which supplied 
us with six serial roentgenograms in the 
lateral plane for study. The percutaneous 
method of common or internal carotid in- 
jection was used in each case. Eight cubic 
centimeters of 35 per cent diodrast is in- 
jected as rapidily as possible through a No. 
18 gavge Poppen bayonet needle. This 
method has been described in detail by one 
of us." 


EMBRYOLOGICAL CONSIDERATIONS 


There is a lack of adequate literature on 
the development of the cerebral vessels. 
By far the most complete and accurate 


| 

! 
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descriptions are by Padget,‘ Streeter, 
Congdon,’ and Mall.” As will be seen from 
reference to Figure 9, which represents an 
18 millimeter human embryo approxi- 
mately six weeks old, a branch arises near 
the bifurcation of the internal carotid 
artery and the middle cerebral artery which 
proceeds inferiorly and directly poster- 
iorly. It is to be noted that the thinnest 
branch is the longest and supplies a great 
portion of the mantle of the underdevel- 
oped future frontal brain. At this stage it is 
known as the primitive olfactory branch of 
the anterior cerebral arter, which is 
destined to be eliminated and replaced by 
the future growth of the main trunk. At 
this stage the vessel is insignificant and the 
anatomical arrangement confusing. Con- 
sider, for example, that the anterior com- 
municating artery goes directly forward 
and superiorly instead of its adult position 
of directly posterior and medial. Notice 
that the stem of the future posterior cere- 
bral artery is forward rather than posterior. 
Both choroid arteries are forward. How- 
ever, a detailed consideration of the fact 
that the cerebral mantle in man grows 
proportionately greater in the region pos- 
terior to the middle cerebral branch ex- 
plains the elongation of the anterior cere- 
bral artery. This explains its “wrap- 
around” effect at the genu of the corpus 
callosum and gives it the familiar anatomic 
pattern as the frontal lobes increase in size. 

The internal carotid artery first appears 
at the approximate 3 mm. stage. At 4 mm. 
two main divisions are seen. The anterior 
division later gives rise to both the anterior 
and middle cerebral and anterior choroidal 
vessels. Later in the 9 mm. embryo the fu- 
ture anterior and posterior choroidal ar- 
teries are the only definite branches of the 
anterior and posterior divisions of the 
internal carotid. At the 18 mm. stage or 
approximately six weeks old, the stem of 
the anterior cerebral artery migrates to- 
wards the opposite anterior cerebral artery. 
In the 24 mm. human embryo, the anterior 
communicating artery has formed. The 
anterior cerebral arteries closely follow 
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the growth of the frontal cerebral mantles 
on the medial sides. The smaller median 
anterior cerebral artery arises from the 
anterior communicating artery. The 
median anterior cerebral artery persists 
normally in many vertebrates and anomal- 
ously in man as a single anterior cerebral 
vessel accompanied by a relative disappear- 
ance of the two lateral anterior cerebral 
arteries. This has been called the “median 
artery of the corpus callosum.” We have 
not seen the “median anterior cerebral 
artery” demonstrable by arteriography in 
man. The anterior communicating artery 
is usually clearly seen before the embryo 
is seven weeks old. 

The anterior cerebral vessel originally 
supplies the primitive olfactory region. 
Between 4 to 12 mm. its course is ventro- 
lateral. On each anterior cerebral vessel a 
medial branch appears and is the continua- 
tion of the anterior cerebral artery, so that 
the anterior cerebral artery, as we see it in 
the adult arteriogram, is a late develop- 
mental structure. Many communications 
exist between the lateral olfactory and the 
medial anterior cerebral branches. When 
the anterior communicating branch ap- 
pears the primitive olfactory branch begins 
to disappear. One may see it, however, in 
the normal adult as a very small, incon- 
stant branch of the anterior cerebral artery 
to the anterior perforate space. Thus, it 
can be seen that most of the variations in 
the anterior cerebral artery are readily 
explained by the persistence of transitory 
branches. 


DIVISIONS OF THE ANTERIOR 
CEREBRAL ARTERY 


We have divided the entire anterior 
cerebral artery as seen in the lateral pro- 
jection into four parts. These divisions 
have been selected on the basis of con- 
venience of description as so to provide a 
practical analytical method for the roent- 
genologist. 

Part 1 of the anterior cerebral artery 
begins at its derivation from the internal 
carotid artery and ends before the vessel 
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(Inverted) 


Fic. 1. Figures 1 through 4 illustrate the four divi- 
sions of the anterior cerebral artery. Part 1 of the 
anterior cerebral artery is measured from its der- 
ivation from the internal carotid artery to the 
anteriormost part of the genu of the corpus callo- 
sum. The type of configuration demonstrated here 
is the most common pattern seen and occurs in 
82 per cent of the cases. 


encloses the genu of the corpus callosum 
(Fig. 1). This usually includes the deriva- 
tion of Heubner’s artery, the frontopolar 
artery, and the anterior communicating 
artery. Part 11 surrounds the genu of the 
corpus callosum (Fig. 2). This part of the 
vessel has been described in relationship 
to the anatomy of the brain so as to permit 
an accurate description of its angulation. 
Part 111 begins after the curve of Part 1 is 
completed (Fig. 3). It continues to the first 


Fic. 2. This demonstrates Part 1 and is the part of 
the anterior cerebral artery which encloses the 
genu of the corpus callosum. It undergoes the 
most numerous variations. Compare with Figure 
1, Figure 5 and Figure 6H. This pattern occurred 
in 60 per cent. 


Variations in the Normal 
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Fic. 3. From the genu of the corpus callosum the 
pericallosal or the continuation of the anterior 
cerebral artery forms a round and smooth course 
with its convexity upward. This part of the artery 
is subject to the smallest number of variations. 
The pattern demonstrated here occurred in 84 
per cent of our material. 


sign of tortuosity in the pericallosal artery, 
a continuation of the anterior cerebral 
artery. Thus this segment may be unusu- 
ally small and is subject to many varia- 
tions. This permits the roentgenologist 
to define displacement or elongation of this 
part by reduction of Part 1v. This may 
occur when an expanding lesion arises from 
the thalamus and expands superiorly. Part 
Iv begins with the first sign of tortuosity 
in the pericallosal artery and extends to the 
most distal part of that vessel (Fig. 4). 


PART 
(Triphic) 


~ 


Fic. 4. Part 1v has been divided so as to permit 
accurate descriptions of the terminal tortuous 
branching of the anterior cerebral artery. Part 1v 
begins with the first sign of tortuosity in the peri- 
callosal artery and extends to the most distal part 
of that vessel. This part of the anterior cerebral 
artery undergoes the most numerous variations, 
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VISUALIZATION OF RIGHT AND LEFT 
ANT. CEREBRAL ARTERIES 
fy | 
( 


AN 


Fic. 5. Here visualization of both right and left 
anterior cerebral arteries is seen. The smooth 
rounded anterior curve of Parts 11 and 111 suggest 
enlargement of the lateral ventricles but such 
was not the case. This illustrates that when both 
anterior cerebral arteries are filled and the pattern 
identical, variation is the most common finding 
rather than change due to a pathologic process. 


\ 


VARIATIONS IN PART I 

After the anterior cerebral artery leaves 
the internal carotid artery and the middle 
cerebral artery it follows a course upward 
and medially to approximately the mid- 
line. Its course is anterior and almost 
parallel to the orbital plate. It gives rise to 
Heubner’s artery and then joins the oppo- 
site anterior cerebral artery by way of the 
anterior communicating branch. From this 
point it runs forward and superiorly to 
surround the genu of the corpus callsoum 
giving off the frontopolar artery. The part 
of the anterior cerebral artery from its 
derivation to the end of its most anterior 
course, the horizontal part, is usually in- 
terrupted by an inversion so that the con- 
vexity is superior and posterior (Fig. 1). 
Eighty-two per cent of the cases demon- 
strate this pattern. This part of the an- 
terior cerebral artery may also assume a 
straight horizontal course (Fig. 4) which is 
parallel to the orbital plate (13 per cent), or 
it may assume a semivertical straight 
course (I case and Fig. 3). The extreme 
inversion of Part 1 more closely resembles 
the deformity seen in inferior frontal 
lobe tumors, orbital ridge meningiomas 
and aneurysms of the anterior communicat- 
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ing artery. When the frontopolar artery is 
not filled and Part 1 is inverted, additional 
diagnostic significances are generally as- 
sumed. For example, one entertains the 
idea of an orbital ridge tumor with possible 
occlusion of the frontopolar branch and 
inversion of Part 1. However, this relation- 
ship was seen in 30 per cent of normal 
arteriograms, signifying nothing except 
that the frontopolar branch was not filled. 
On the other hand, it is probably very 
significant to point out that we did not 
observe enlargement (same caliber of 
anterior cerebral artery) of the frontopolar 
branch with inversion of Part 1 in any case. 
We consider that when this enlargement 
occurs it assumes considerable diagnostic 
significance. The straight horizontal course 
of Part 1 does not usually suggest the pres- 
ence of any expanding lesion (Fig. 4), but 
this is a less frequent occurrence (13 per 
cent). It should not be used as supportive 
evidence for the presence of internal hydro- 
cephalus. The semivertical straight course 
again rarely suggests the presence of an 
expanding lesion (Fig. 3). 


VARIATIONS OF PART I 


AND I 
j 
One dip Angulated 
(Part II) (Part IL) 
x G C H 
Reverse S Acute angulation 
(Port I1) (Part IL) 


Fic. 6. Examples of the variations of Parts m and 
1 are shown. In 16 per cent of the cases a single 
curve interrupted the normal convexity upward 
so that the convexity pointed downward (e). 
Various degrees of angulation in Part 1 occur and 
two of these variations are illustrated in F and H. 
One case showed Part 11 as a reverse “‘S” as demon- 
strated in G. 
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VARIATIONS IN PART II 


The portion of the anterior cerebral 
artery which encloses the genu of the 
corpus callosum undergoes the most numer- 
ous variations. One finds in 60 per cent a 
narrow curve with the convexity anterior 
(Fig. 1), a wide curve in 17 per cent with 
the convexity anterior (Fig. 4), an acute 
angulation in 22 per cent of at least 30 to 
60 degrees (Fig. 6H), and a reverse “S” 
with the convexity posterior (Fig. 66). 
The narrow curve with its convexity ante- 
rior is most common since it occurred in 
60 per cent of our material (Fig. 1). The 
wide curve with the convexity anterior 
may suggest hydrocephalus (Fig. 5), corpus 
callosum tumors, anterior intraventricular 
tumors, frontal lobe hematomas from rup- 
tured anterior cerebral aneurysms, and 
thalamic neoplasms. Acute angulations 
suggest posterior frontal medial tumors, 
parasagittal meningiomas, and cerebral 
thrombosis with edema. The reverse “S” 
may suggest frontopolar tumors, meta- 


COMBINED ARTERIOGRAM AND PNEUMOENCEPHALOGRAM 
OBTAINED IN THE HEAD-TILT POSITION 


/ Art. cerebral’ = 4 
\ 


L<~~ Ophthalmic: 


Post. 
Carotid syphon comm. 
Pituitary fossa 


Fic. 7. This demonstrates a drawing made to scale 
showing the combined arteriogram and pneumo- 
encephalogram obtained in the head-tilt position. 
Note that although a variation in Part 11 occurs 
the roof of the ventricle minimizes its significance. 
Note also the interesting relationship of Part 1 
to the tip of the frontal horn of the lateral ven- 
tricle. The head-tilt position is used to elongate 
the intracranial portion of the internal carotid 
artery so that a minimal overlap in this region is 
obtained. 


Variations in the Normal Anterior Cerebral Artery 


Fic. 8. This illustrates filling of both anterior cere- 
bral arteries, with the vessels on both sides being 
identical in form. This pattern represents the 
closest pattern to the mean normal as could be 
found in the majority of the arteriograms. 


static frontal brain abscesses and tumors 
(Fig. 6G). However, it may be significant 
that this pattern occurred in only one 
arteriogram. 


VARIATIONS IN PART Ill 


The vertical portion of the anterior 
cerebral artery proceeds to the genu of the 
corpus callosum where it turns backward. 
Here it is known as the pericallosal artery. 
From the genu of the corpus callosum it 
forms a round and smooth course with its 
convexity upward (Fig. 3-84 per cent). 
This part of the artery is subjected to the 
second least number of normal variations. 
In 16 per cent of the cases a single curve 
interrupts the normal convexity upward so 
that the convexity points downward (Fig. 
6£). The finding of the inverted, smooth, 
rounded curve which occurs in 16 per cent 
of the cases would suggest tumors of the 
corpus callosum or in the region of the 
cingulate gyrus. Occasionally parasagittal 
tumors induce an early change of this 
type but usually they are accompanied by 
an enlargement of the callosal marginal 
branch. 


VARIATIONS IN PART IV 

Part 1v has been subdivided into three 
major categories (Fig. 4). They are (1) 
monophasic curve in which a single curve is 
developed throughout the course of the 
vessel; (2) a biphasic curve in which there 
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MM, EMBRYO 


Fic. 9. This is a line drawing from an 18 mm. human 
embryo showing the relationships of the anterior 
cerebral artery (aca) which at this stage is the 
primitive olfactory branch of the anterior cerebral 
artery. This pori‘on of the vessel disappears, 
leaving the main stem of the anterior cerebral 
artery to develov further. The greater growth in 
man is in the region supplied by the ethmoid 
artery (EA). During growth the anterior cerebral 
artery (aca) follows this tremendous growth and 
migrates posteriorly. This accounts for the “wrap- 
around” effect of the anterior cerebral artery in 
relationship to the genu of the corpus callosum in 
the adult. Note also that both the middle cerebral 
artery (mca) and the anterior choroid artery 
(acHA) are both forward. The posterior com- 
municating artery (Pca) is both superior and for- 
ward. 

PCA, posterior cerebral artery; 1c, internal carot- 
id artery; OA, primitive ophthalmic artery; aca, 
primitive olfactory branch of the anterior cerebral 
artery; EA, ethmoid artery; mca, middle cerebral 
artery; ACHA, anterior choroid artery. 


are two curves, and (3) the triphasic varia- 
tion in which there are three curves. The 
monophasic curve occurred in 33 per cent 
of the cases, the biphasic curve in 53 per 
cent of the cases and the triphasic in 14 per 
cent of the cases. It is obvious that from 
such a large number of variations in the 
terminal branch of the anterior cerebral 
artery there are also many variations in 
each curve. It is thus difficult to make any 
deductions in regard to space occupying 
lesions in this part of the anterior cerebral 
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artery. Usually the more significant find- 
ings are increased vascularity in terms of 
its distribution rather than deduction 
based purely upon displacement of any 
one of its more distal parts. 

DISCUSSION 

It will be noted from examination of 
Table 1 that 25 patients have demonstrable 
organic, intracranial disease which may or 
may not be in the region of the anterior 
cerebral artery. This group has been in- 
cluded for a special purpose. The presence 
of arterial malformations, such as existed 
in 14 patients does not preclude a high 
incidence of variations. For example, there 
is no correlation between the occurrence 
of a patient with one or more aneurysms 
of the middle cerebral artery and a varia- 
tion in the anterior cerebral artery. Sec- 
ondly, it is also interesting to note that 5 
patients had space occupying lesions with- 
out either pneumoencephalographic or 
arteriographic changes. The other pa- 
tients are made up of a group of diagnoses 
in whom primary physiological disturb- 
ances constitute their disease, such as 
grand mal, histamine cephalgia and carot. 
id sinus syndromes or who have extra- 
cranial disease. 

The presence of frontal vascular head- 
aches does not preclude variations in the 
anterior cerebral artery. One terminal 
hemangioma of the anterior cerebral ar- 
tery was not associated with any variation 
of any part of the anterior cerebral artery. 
Only 1 patient had increased intracranial 
pressure. 

It is clear that the anterior cerebral 
artery presents a high percentage of varia- 
tions when analysis is made from the pure 
roentgenographic standpoint. However, it 
is significant that various parts of the 
anterior cerebral artery are subject to 
fewer variations than other parts. Thus 82 
per cent of the cases demonstrate Part 1 as 
a straight horizontal vessel usually inter- 
rupted by an inversion so that the convex- 
ity is superior and posterior. Furthermore, 
13 per cent show a straight horizontal 
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course which is parallel to the orbital plate. 
Thus, 95 per cent of Part 1 should fall into 
one of these categories. When it does not 
its potential diagnostic significance should 
be emphasized. 

Part 11 usually shows a narrow curve 
with the convexity anterior, as demon- 
strated in Figure 1. This type of curve is 
demonstrated in 60 per cent of our mate- 
rial. When acute angulation of at least 30 to 
60 degrees is present, when the curve is 
widened with the convexity anterior, or 
when an acute angulation of 30 to 60 
degrees exists, this part is normal. Even 
the reverse “S’’ with the convexity pos- 
terior, as demonstrated in Figure 6G, was 
normal in I case. 

From the genu of the corpus callosum 
Part 11 forms a round and smooth course 
with its convexity upward. This part of the 
artery is subject to the second least number 
of normal variations. This common finding 
of a smooth, rounded Part 11 is somewhat 
disturbing in diagnostic roentgenology for 
intraventricular tumors and early diffuse 
expanding lesions of the corpus callosum 
may only slightly exaggerate the upward 
convexity. When the smooth upward con- 
vexity is interrupted by Part 111 assuming a 
convexity downward, one is disturbed 
about the possibility of superior medial 
frontal tumors and hematomas arising close 
to the midline. This variation, however, 
occurred in 16 per cent of our material 
and, because of its frequency, is of ques- 
tionable diagnostic significance. It is sig- 
nificant, however, that other than this one 
variation the artery conforms to the well 
known configuration as described and 
permits one to make more accurate diag- 
noses. 

Part 1v has been subjected to so many 
variations that it has been subdivided into 
three categories. The variations are so 
numerous that we have concluded that it 
is entirely unreliable in diagnostic sig- 


nificance. This excludes enlargement of 


Part Iv. 
It is clear from study of Figure 7 that, 
when arteriography is obtained immedi- 
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ately following pneumoencephalography, 
the variations in the anterior cerebral 
artery become relatively insignificant. Note 
in Figure 7 the variation in Part 111, which 
occurred in 16 per cent of our material. 
Yet the significance of this variation is 
further minimized by the presence of the 
roof of the lateral ventricle which shows no 
deformity and which lies less than 2 cm. 
inferior to the variation in Part m1. We 
have found that this combined procedure 
has been so helpful in control of arterio- 
graphic variations, as well as adding to 
the diagnostic significance of the entire 
study, that we have come to combine 
arteriography and  pneumoencephalog- 
raphy as a routine procedure unless some 
specific indications for one of the proce- 
dures is present. In this series combined 
studies have been performed in 62 per cent 
of the cases with the majority of these being 
performed in the last two years. 

Another interesting observation has been 
made when bilateral filling of the anterior 
cerebral arteries has been obtained from a 
unilateral injection. This has occurred in 
38 per cent of arteriograms. When a varia- 
tion occurs it is almost always a symmet- 
rical occurrence so that as a result we have 
routinely performed bilateral cerebral 
arteriograms in the last 400 or more cases. 
This, as a matter of fact, has been of highly 
diagnostic significance in the control of 
normal variations and has considerably 
increased the diagnostic accuracy of ar- 
teriography. The explanation for the bi- 
laterality of normal variations can readily 
be found by a review of the embryology of 
the anterior cerebral artery as presented in 
this paper. 

Arthur A. Morris, M.D. 
g1s5—19th St., N. W. 
Washington 6, D. C. 
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ROUNDED INTRATHORACIC LESIONS 


By DONALD W. SPRINGER, M.D., PAUL E. GEIGER, M.D., and 
HIRAM T. LANGSTON, M.D. 


From the Veterans Administration Hospital 
HINES, ILLINOIS 


URING a ten month period beginning 

July, 1952, we have had occasion to 
study an interesting group of patients who 
presented a rather wide variety of intra- 
thoracic lesions. All of these cases had, how- 
ever, one finding in common, namely the 
presence of a lesion which presented a 
discrete, circumscribed, solid appearing, 
smooth-edged density on the chest roent- 
genograms. 

We were impressed by the fact that our 
preoperative diagnoses were often in error, 
or at least subject to considerable specula- 
tion. However, as borne out by the proved 
nature of each lesion examined at thoracot- 
omy and subjected to adequate patholog- 
ical study, it was also re-emphasized to us 
that if the patient’s condition allows, sur- 
gery is always indicated in lesions of this 
type. 

It will be demonstrated, in the 20 cases 
selected for presentation in this paper, that 
one cannot accurately predict the nature 
or course of the disease from its appearance 
on the chest roentgenograms. An attitude 
of watchful expectancy with consequent 
delay of surgical consideration, in these 
discrete, rounded, intrathoracic lesions, is 
fraught with danger since many of these are 
malignant or otherwise potentially harm- 
ful. 

We wish to emphasize that the main 
criterion for selection in this group of cases 
is the presence of a circumscribed, rounded, 
intrathoracic lesion seen on their chest 
roentgenograms, the nature of which could 
not definitely be ascertained by a very com- 
prehensive work-up preoperatively. All are 
males and their ages range from twenty- 
four to sixty-three years. 

The 20 cases are illustrated in Figures 1 
to 20 and the findings given in the legends. 
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DISCUSSION 
The purpose of this presentation has 
been to demonstrate that the diagnosis of 
many intrathoracic lesions that appear 
discrete, rounded and solid on roentgen 
examination is often very difficult if not 
impossible short of histopathologic exami- 
nation. In each instance bronchoscopic 
examination and all other special pro- 
cedures which seemed indicated in the 
diagnostic evaluation of the individual 
case were undertaken preoperatively. In 
spite of this it was not possible to definitely 
conclude the nature of each specific entity 
prior to surgical removal and pathological 
study of the lesion. The incidence of 
malignancy was high. This obviously im- 
plies that an aggressive attitude is usually 
the safest one whether the lesion be large 
or small, symptomatic or asymptomatic. 
The listing of the diagnoses of the 20 
cases presented herein as proved by patho- 
logical study is as follows: 
Encapsulated empyema 
Benign fibrous mesothelioma 
Thymic cyst 
Teratoma, anterior mediastinum 
Pericardial cyst 
Adenocarcinoma, primary undetermined 
Metastatic carcinoma 
Metastatic sarcoma 
Primary carcinoma 
Primary sarcoma 
Granuloma, probably tuberculous 


CONCLUSIONS 

Twenty cases of varied, rounded, intra- 
thoracic lesions have been presented. These 
were seen in a relatively short period of 
time on an active thoracic surgical service 
and the following conclusions have been 
re-emphasized by this group: 

1. A correct appraisal of their nature is 
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Fic. 1. Case 1. This twenty-eight year old white male was admitted on the basis of a routine chest roent 
genogram (4) which showed a large, solid-appearing, rounded mass occupying the left costophrenic angle. 
No pulmonary symptoms. There was a history of a gunshot wound, left chest, in 1945. A bullet was re- 
moved from a subcutaneous position in the patient’s posterior left chest in 1947. A lateral view of the chest 
following diagnostic pneumoperitoneum (B) establishes the lesion to be completely above the diaphragm. 
Thoracotomy performed October, 1952: a round, thick-walled cyst, 10 cm. in diameter (C) was easily 
peeled from the left posterior costophrenic angle. The cyst contained gray, purulent-appearing material 
which was negative for growth of organisms on culture. The photomicrograph (D) shows the thick, fibrous 
cyst wall with contained pus-like debris. It was felt that the lesion represented an old, encapsulated 
empyema, or an unusually well circumscribed residual of an organized hemothorax. 
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Fic. 2. Case 2. This forty-eight year old white male had a two month history of recurrent clubbing of his 
fingers and toes accompanied by arthralgia of his hands. A chest roentgenogram (4) revealed a mass in the 
right cardiophrenic angle. There were no pulmonary symptoms. A lateral film of the chest following a 
diagnostic pneumoperitoneum (2) was believed to localize the lesion above the diaphragm in the posterior, 
medial cardiophrenic angle. At thoracotomy a rounded, lemon-sized, hard tumor (C, cut section) was re- 
moved from the right pleural space, deriving its blood supply by a few vascular strands from the diaphrag- 
matic surface of the right lower lobe. Photomicrograph (D) shows the histopathology of the lesion, in- 
terpreted to be a benign fibrous mesothelioma of the pleura. Following surgery the arthralgia disappeared 
and the clubbing has gradually subsided. 
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Fic. 3. Case 3. The findings on a routine tuberculosis survey film brought this twenty-eight year old white 
male to the hospital, a rounded mass being present in the right cardiophrenic angle (4). He had no pul- 
monary symptoms. The lateral view (B) and the oblique view with air under the diaphragm (C) showed 
that the mass is anterior, in apparent continuity with the pericardium and is completely above the dia- 
phragm. At thoracotomy a cyst containing clear fluid was easily stripped free from its attachments to the ; 
diaphragm and pericardium. The microscopic section (D) showed the mesothelial-lined wall of the peri- 
cardial cyst. 
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Fic. 4. (For explanation of figures 
see page 832.) 
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usually not possible without subjecting 
them to direct examination at thoracotomy 
with removal of tissue for microscopic 
examination, 

2. Dissimilar pathologic processes in the 
chest may produce virtually identical 
roentgen shadows; the same disease entity, 
on the other hand, may produce quite dis- 
similar roentgenograms. 

3. The presence in the lung of a lesion 
presumed to be metastatic from a primary 
neoplasm elsewhere may not always indi- 
cate widespread dissemination and an 
aggressive attitude toward the _ lesion 
should probably be taken, especially if 
there has been a relatively long tumor-free 
interval. It might possibly be a sclitary 
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metastatic lesion with no other tumor foci 
remaining. 

4. A solitary pulmonary lesion in a per- 
son with previous adequately treated 
malignant disease elsewhere could repre- 
sent a second primary neoplasm instead of a 
metastatic deposit. This further justifies an 
aggressive attitude in lesions of this type. 

5. Since malignant lesions cannot be 
differentiated from those of less serious 
appearance, exploration is the only accept- 
able advice to be given when confronted 
with lesions of this category. 


Hiram T. Langston, M.D. 
952 North Michigan Ave. 
Chicago 11, Illinois 


Fic. 4. Case 4. This thirty-two year old white 
male, who was asymptomatic, was advised 
hospitalization after a routine tuberculosis chest 
survey film. Chest roentgenogram (4) revealeda 
rounded opacity contiguous with the right heart 
border. Lateral view of the chest (B) showed the 
lesion to be anterior. Angiocardiogram (C) sug- 
gested nocommunication with the heart or great 
vessels. At thoracotomy a cyst containing 
fleshy, tissue masses and tan fluid loaded with 
cholesterol crystals (D) was removed from the 
anterior mediastinum. Microscopic sections 
(E) revealed the lesion to be a thymic cyst. 


(For Figures 5 through 20 see following pages.) 
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Fic. 5. Case 5. The rounded mass present in 
the right chest adjacent to the right heart 
border (4) in this fifty-three year old white 
male produced no symptoms, an entirely un- 
related condition having brought him to the 
hospital. A lateral roentgenogram of the 
right chest (B) showed the discrete opacity 
to be situated anteriorly. At thoracotomy a 
tumor was found to be present in the right 
middle lobe which was adherent anteriorly 
to the pericardium into which the tumor 
was invading. The neoplasm was found to be 
an adenocarcinoma (C), although the ques- 
tion as to whether the process was primary 
or metastatic was not completely settled by 
the microscopic sections. 
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Fic. 6. Case 6. This twenty-six year old white male entered the hospital with recurring fever, chills and right 
anterior chest pain of two months’ duration. Chest roentgenogram (4) showed a mass in the right chest 
which the lateral film (B) demonstrated to be anterior in location. A large anterior mediastinal tumor 
(C—shows the mass on cut section) containing hair, cartilage, bone and sebaceous material was removed. 
It weighed 500 grams. Microscopic sections failed to reveal any evidence of malignant change and the 
photomicrograph (D) shows epidermis and sebaceous glands, two of the prominent elements contained in 
this benign teratoma. 
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Fic. 7. Case 7. Gradually increasing dyspnea accompanied by a three month history of swelling of the face, 
neck and upper extremities brought this thirty-six year old white male to the hospital. The chest roent- 
genogram (4) showed a large, rounded mass in the right chest contiguous with the right heart border. At 
thoracotomy a massive, hard, fixed tumor was encountered, filling the anterior mediastinum, extending 
from the diaphragm almost to the superior sternal notch and invading into the right lung. Resection was 
impossible and the presence of superior vena caval obstruction was substantiated. A biopsy was taken and 
the histopathologic section (B) showed the tumor to be an epidermoid carcinoma. 
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Fic. 8. Case 8. This twenty-four year old white male was admitted to the hospital with a “chest cold” and 
productive cough of six months’ duration. A rounded mass was present in the left upper chest on the ad- 
mission roentgenogram (4). The lateral chest film suggested that the lesion may originate in the anterior 
mediastinum (B). Three years previously the patient had a mid-thigh amputation because of a sarcoma 
of the head of the right fibula (C). This was classified as a chondrosarcoma. Thoracotomy revealed a 
tumor mass arising from the medial edge of the left upper lobe and extending into the anterior, upper 
mediastinum from which it was easily enucleated, and wedge resection completed its removal from the 
lung. Photomicrograph of the lesion (D) reveals it to be a sarcoma, probably representing a metastasis from 
the fibular sarcoma. 
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Fic. 9. Case 9. This fifty-eight year old white 
male came to the hospital for treatment of 
varicose veins. A routine admission chest 
roentgenogram (4) demonstrated a discrete, 
rounded, noncalcific lesion in the right lung. 
He had no pulmonary symptoms. The lat- 
eral view (B) showed that the lesion was in 
the superior segment of the right lower lobe. 
Removal was accomplished by a wedge re- 
section. Its histopathologic appearance (C) 
was compatible with a chronic granuloma, 
presumably tuberculous. 
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Fic. 10. Case 10. A two month history of 
cough productive of mucus brought this 
fifty-eight year old white male to the hospi- 
tal. His chest roentgenogram (4) showed a 
circumscribed density without calcification 
in the right upper lung field which the lateral 
view (8B) localized to the central portion of 
the right upper lobe. Several small, calcific 
areas in both lung fields gave evidence of 
probable former tuberculous contact. The 
surgical specimen of the right upper lobe 
contained a central, olive-sized, rubbery 
mass, the photomicrograph of which (C) re- 
vealed an epidermoid carcinoma. A right 
basal empyema was drained in 1918. 
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Fic. 11, Case 11. This sixty-two year old white male complained of occasional, sharp, stabbing pains in his 
left chest of four months’ duration. Five and a half years previously he had a nephrectomy for adeno- 


carcinoma of the right kidney. 


The chest roentgenogram (4) showed two circumscribed, noncalcified 


densities in the left lung field and a lower, small, calcified nodule. Lateral chest film (B) revealed the posi- 
tions of the two noncalcified masses. The histopathology of the upper mass (C) removed at thoracotomy 
showed a carcinoma, probably of metastatic origin, whereas the lower lesion removed (D) was found to be a 
granuloma containing caseous material, presumably tuberculous. Here it was impossible to differentiate 
the two lesions by any preoperative means although one represented a malignant tumor and the other a 


benign granuloma. 
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Fic. 12. Case 12. A routine chest roentgenogram showing a small, circumscribed density in the left lower 
lobe (4) brought this fifty-four year old white male to the thoracic surgical service. Three and a half years 
previously he had an orchiectomy followed by deep roentgen therapy for a teratocarcinoma of the right 
testicle, The lesion resected at thoracotomy (B) showed a carcinoma, probably metastatic in origin. 
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Fic. 13. Case 13. This thirty-eight year old 
white male gave a two month history of 
weakness, anorexia, weight loss, productive 
cough, streaking hemoptysis and intermit- 
tent hoarseness. His chest roentgenogram 
(4) showed a dense, discrete, rounded, api- 
cal mass containing no calcium. The lordotic 
view (B) delineated the left apical lesion 
more completely. The roentgen appearance 
suggested a neoplasm. The photomicrograph 
(C) of the hard, circumscribed tumor re- 
moved shows that it was a granuloma, 
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Fic. 14. Case 14. This forty-one year old col- 


ored male was admitted to the hospital for 
study of a chest abnormality which was de- 
tected by a routine tuberculosis survey film. 
He was asymptomatic. Chest roentgenogram 
(4) showed a right-sided spherical opacity. 
The lateral film (B) revealed the posterior po- 
sition of this rounded tumor. At thoractomy 
a neoplasm of spongy consistency was found 
in the superior segment of the right lower 
lobe. A frozen section confirmed its malig- 
nant nature. A pneumonectomy was done. 
Histological section (C) showed it to be a 
bronchogenic carcinoma with adenocarci- 
nomatous characteristics. 
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Fic. 15. (Legend on page 844.) 
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Fic. 15. Case 15. At the time of his readmission 
to the hospital this fifty-eight year old white 
male complained of an irritating, productive 
cough with a substernal “irritated feeling” 
of one month duration. Four years pre- 
viously the patient had a right hemicolec- 
tomy with ileotransverse colostomy for 
adenocarcinoma of the ascending colon. On 
a follow-up examination the chest roent- 
genogram (4) showed a peripheral opacity 
in the left lung field. Eight months later, 
when he returned to the hospital with the 
above-mentioned complaints, the chest film 
(B) revealed marked increase in the size and 
density of the mass in the left lung. The 
lateral film (C) established the position of 
this discrete, round, dense lesion. No evi- 
dence suggesting local recurrence of the 
colon carcinoma could be found. A repre- 
sentative section of the previously resected 
colon carcinoma (D) is shown. A left thora- 
cotomy was performed and pneumonectomy 
accomplished for a __histopathologically 
proved primary, anaplastic, bronchogenic 
carcinoma (£). Four months later the pa- 
tient died due to massive visceral metastases 

of the second primary tumor. Autopsy failed to reveal any recurrence of the colon carcinoma whereas sections 

of the liver (F) and of the bone marrow from the lumbar spine (G) both showed marked replacement by 
metastatic tumor cells resembling those of anaplastic, bronchogenic carcinoma. 
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Fic. 16. Case 16. This forty-seven year old 
colored male complained of slight dyspnea 
and moderate weight loss of recent origin 
prior to his admission to the thoracic surgi- 
cal service for a rounded lesion in the hilar 
aspect of the left lung field noted on the 
chest roentgenogram (4). The lateral chest 
film (B) showed the mass to be central in 
location and projected it over the left pul- 
monary hilus. At thoracotomy a firm, dis- 
crete tumor was found in the lung near the 
hilus. A pneumonectomy was carried out. 
The histologic sections revealed the neo- 
plasm to be an adenocarcinoma (C), although 
the question of primary or metastatic nature 
was not definitely settled. A complete, diag- 
nostic work-up has since been accomplished 
on several occasions but no clue as to the 
possible site of a primary tumor has yet been 
discovered. 
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Fic. 17. Case 17. This fifty-eight vear old 
white male sought hospital care because of 
marked weakness, tiredness and a 35 pound 
weight loss over the preceding two months 
with a severe, productive cough present for 
only one week. Chest roentgenogram (4) 
revealed a solid opacity apparently involv- 
ing the upper half of the right lung field. The 
lateral chest film (B) showed the rounded 
nature of the lesion and that it involved the 
right upper lobe. At thoracotomy a large, 
round, solid tumor involving the entire 
upper lobe and invading the chest wall pos- 
teriorly was found. Pneumonectomy was 
performed. The tumor was classified as an 
epidermoid, bronchogenic carcinoma (C), in 
many areas undergoing extensive degenera- 
tion. 
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Fic. 18. Case 18. This sixty-two year old white 
male came to the hospital because of a 
chronic cough of gradually increasing 
severity which had been present ever since 
he had pneumonia eight months previously. 
The admission roentgenogram (4) revealed 
a solid appearing, rounded lesion in the right 
lower lung field. The lateral chest film (B) 
showed the mass to occupy the posterior 
basilar portion of the right lower lobe. The 
histopathology of the solid tumor resected 
at thoracotomy (C) was compatible with the 
diagnosis of bronchogenic carcinoma, prob- 
ably epidermoid. 


1955 847 
| 
+ 
‘ & 
| 


848 


D. W. Springer, P 


. E. Geiger and H. T. Langston 


Fic. 19. Case 19. Persistent pain in the left, 


upper, anterior chest of five months’ dura- 
tion associated with chronic cough, weight 
loss and weakness caused this sixty-one year 
old white male to seek hospital care. The 
regular chest roentgenogram (4) revealed a 
solid, round mass occupying the left upper 
lobe, and the oblique view (B) suggested that 
this involved the anterior chest wall. At 
surgery the anterior portion of the second 
rib with intercostal bundles had to be re- 
sected along with the tumor where thoracic 
wall invasion had occurred. Multiple histo- 
logic sections of the tumor (C) established 
the diagnosis of spindle cell sarcoma. 
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Fic. 20. Case 20. This sixty-three year old colored male complained of a chronic, productive cough with a 
two month history of hemoptysis and a weight loss of 25 pounds. The chest roentgenogram (4) showed a 
rounded lesion in the right upper lung field. During medical examinations it was seen that the lesion 
(B) had markedly increased in size. The lateral film (C) revealed its posterior position in the right upper 
lobe. At thoracotomy an orange-sized tumor was removed by right upper lobectomy. It contained a large 
area of central hemorrhage which explained the sudden increase in size of the lesion as seen on the roent- 
genograms. Histopathologically the tumor was classified as a fibrosarcoma (D). 
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DEMONSTRATION OF SUBEPICARDIAL FAT AS AN 
AID IN THE DIAGNOSIS OF PERICARDIAL 
EFFUSION OR THICKENING 


By DANIEL J. TORRANCE, M.D. 
Department of Radiology, The Fohns Hopkins Hospital 


BALTIMORE, MARYLAND 


ESPITE the early belief that in peri- 

cardial thickening or effusion the heart 
stands out as a dense central shadow which 
can be delineated from the surrounding less 
dense fluid or fibrin, it is currently held that 
such is never the case. Thus Holzmann, in 
the cardiac section of Lehrbuch der Rontgen- 
diagnostik, sums up the problem: “The 
question as to whether the heart shadow 
can be seen through the shadow of a peri- 
cardial effusion is to be answered in the 
negative. Liquids of varying densities in- 
jected into the pericardial sacs of cadavers 
failed to show separate visualization of the 
heart, as long as fluids of densities within 
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the pathologic range of 1.012-1.020 were 
used (Holmes!”).”’ 

Zdansky* in his Rdéntgendiagnostik des 
Herzens und der grossen Gefasse writes: 
“It has been debated for some time whether 
or not the heart can be recognized as a 
denser central shadow within a pericardial 
effusion.... The heart is never visible 
within pericardial fluid.... One should 


not confuse the radiolucent marginal sha- 
dows caused by lung lying adjacent to 
pericardium with double-contour forma- 
tion.” 

The reason for this authoritative unan- 
imity of opinion is the well established 
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Effusion 


Fic. 1. Schematic representation of cross-section through the thorax at the level ‘of the left atrium. The 
changes of pericardial effusion are illustrated. Note location of the fat layers associated with the coronary 


vessels, 
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physical fact that the roentgenographic 
densities of biological fluids and muscle are, 
for all practical purposes, identical. 
However, in nearly all hearts there are 
well developed deposits of fat beneath the 
epicardium, principally along the distri- 
bution of the coronary arteries. It is be- 
lieved that roentgenographic demonstra- 
tion of this subepicardial fat would aid 
materially in the diagnosis of pericardial 
effusion or thickening. The fact that films 
do not usually show a subepicardial fat 
line in cases of pericardial effusion may 
have several explanations—cardiac motion 
during exposure, blurring-out of the faint 
fat shadow due to scatter, and alteration 
in the roentgenographic density of the fat 
due to infiltration with edema fluid secon- 
dary to inflammatory pericarditis. In the 
latter case, of course, attempts to dem- 
onstrate the fat line will fail in a degree 


Fic. 2. Laminagram of heart immersed in a saline- 
filled plastic tank showing subepicardial fat layers. 
The position corresponds to a very slight right 
posterior oblique (almost anteroposterior) projec- 
tion. The splotchy radiolucencies within the heart 
shadow represent air trapped in the chambers of 
the postmortem specimen. Note the shadows of 
the fat layers associated with the right coronary 
and left circumflex coronary vessels. (Retouched) 
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Fic. 3. Laminagram of heart immersed in a saline- 
filled plastic tank. The position corresponds to a 
fairly steep (50°) left posterior oblique projection. 
Note the large radiolucent shadow of the fat about 
the left anterior descending coronary. The fat 
layers of the right and circumflex branches come 
together at the apex, where there is usually a 
rather abundant deposit. Only in the most extreme 
wasting are these characteristic fatty cushions ab- 
sent. (Retouched) 


comparable to the extent of edematous 
infiltration. Elimination of blurring ef- 
fects due to overlying fluid and tissues 
might be accomplished by laminagraphy, 
whereas difficulties occasioned by cardiac 
motion during laminagraphy could be cir- 
cumvented by a rapid (1/60-1/120 sec.) 
exposure. The ideal roentgenographic tool 
would accordingly be a laminagram of the 
heart shadow taken at, say, 1/60 sec., or a 
regular high kilovoltage cone-down view of 
the heart exposed at 1/120 sec. to “stop” 
heart motion. The former would mean 
extremely fast tube travel—something 
which we have been unable to accomplish 
because of inherent mechanical limitations 


1955 
* 
vere 
ae 
des 
ites: 
ther § 
iSa 
dial 
sible 
sha- 
— 
= 
| 


852 Daniel J 
of our equipment. In a few cases, however, 
it has been possible to demonstrate the fat 
line, even by the low-speed apparatus 
available (Fig. 4 and 6). 

Regular “heavy” laminagraphic tech- 
nique was used, the only problem being 
that of position. The diagram (Fig. 1) rep- 
resents a schematic cross-section through a 
heart surrounded by a pericardial effusion 
at the level of the middle of the left atrium. 
It can be seen that certain projections will 
show the fat layer in profile “‘sandwiched”’ 
between fluid and heart muscle (Fig. 1). 
While there is considerable normal varia- 
tion in the distribution of cardiac fat, the 
most “‘strategic” fat area for purposes of 
roentgenographic demonstration is that 
associated with the left anterior descending 
coronary artery. This area, as can be de- 
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termined from the diagram (Fig. 1), is 
thrown into “profile” when the patient is 
in the right anterior oblique or left posterior 
oblique projection with reference to the 
table top. Centering is in the region of the 
cardiac apex, previously determined with 
the help of a regular chest film. Eight by 
ten inch films are adequate, and cuts are 
made at levels ranging from I1 to 17 cm. 
from the table top (with the patient in the 
left posterior oblique position), depending 
on the size of the patient. Other projections 
may be used, but the right anterior oblique 
or left posterior oblique has proven con- 
sistently more reliable. 

In interpreting the films, it must be re- 
membered that the method cannot distin- 
guish between pericardial fluid and _peri- 
cardial fibrinous or fibrous thickening. We 
have had some false negatives, 7.e., cases in 
which no fat line could be demonstrated 
and which were proved to have pericardial 
effusion. In most cases, proof cannot be 
obtained as there is little clinical justifica- 
tion for “needling” the pericardial sac in 


Fic. § 


Fic. 4 and 5. Cardiac laminagraphy in a case with 
known pulmonary tuberculosis and a large heart 
shadow. Laminagrams reported as showing sug- 
gestive fat shadow “about an inch” within the 
outer left border of the cardiac silhouette. Tap 
with air injection (Fig. 5) verified the finding. 
Tuberculous pericarditis. Blurring of the fat 
shadow probably due to cardiac motion. (Re- 
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many patients with enlargement of the 
heart shadow. Our experience has been too 
limited to warrant a statistical analysis of 
results in terms of diagnostic accuracy. The 
illustrations demonstrate problems in in- 
terpretation. 

We have been unable to answer the ques- 


Fic. 6 
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tion as to whether the fat line can be consist- 
ently demonstrated without recourse to 
laminagraphy. Theoretically, an overpene- 
trated, rapidly exposed, cone-down film 
made with the patient properly positioned 
seems worth trying. In only 2 cases in our 
experience has the fat line been visible in 
routine chest fluoroscopy films (Fig. 7, 8, 
and 9). 

It is felt that demonstration of the subep- 
icardial fat will have clinical applications 
of some importance. It remains to perfect 


Fic. 8 


Fic. 6, 7 and 8. Cardiac laminagraphy in a case with 
suspected pericardial effusion. Patient was asymp- 
tomatic, but his brother, also asymptomatic, was 
in the hospital earlier with so-called “cholesterol” 
pericarditis of undetermined cause (Fig. g). In this 
case, subsequently proven by tap, the fat line is 
clearly visible on the chest fluoroscopy films (Fig. 
+ and 8). The fact that it is so well seen on these is 

probably due to fairly rapid exposure (1/10 sec.). 

It is probably blurred somewhat by motion on the 

laminagram. Perhaps the very clear visualization 

in this case, not appreciable in the reproductions, 
is associated with the benign or noninflammatory 
nature of the effusion and consequent absence of 
edematous infiltration of the fat. (Retouched) 
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the technique of cardiac laminagraphy to 
the point at which rapid exposures are 
feasible. If this is done, it will probably be 
possible to differentiate between pericar- 
dial effusion and simple cardiac dilatation 
with considerable accuracy. The develop- 
ment of vertical laminagraphy has made 
possible the application of the method in 


Fic. 9 and 10. Chest film of brother of patient de- 


scribed above. Fat line visible quite high above the 
diaphragm. One might doubt that the heart could 
be riding this high in the pericardium. Lateral 
decubitus films after pericardial tap and air injec- 
tion verify the findings on the original film, how- 
ever (Fig. 10). Pericardiectomy was eventually 
carried out because of recurrent effusion. The 
pericardium appeared quite delicate and showed 
only minor scattered hyaline scars, possibly as- 
sociated with the numerous previous taps. 
Laminagraphy was not performed in this case. 
(Retouched) 
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cases of cardiac disease, when the patients 
cannot comfortably lie flat. 


SUMMARY 


Preliminary results of attempts to dem- 
onstrate the subepicardial fat layers in 
cases of pericardial effusion or thickening 
are presented. Visualization of these de- 
posits on regular chest films in some cases 
calls for a modification of the currently 
held view that it is always impossible to 
delineate the outline of the heart surround- 
ed by fluid or by a thickened pericardium. 
Present limitations in technique and pro- 
spective applications of the principle are 
discussed. 


Department of Radiology 
The Johns Hopkins Hospital 
Baltimore 5, Maryland 
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ROENTGENOLOGICAL FINDINGS IN SUPRA- 
AORTIC CANCER OF THE ESOPHAGUS 


By MANUEL MALENCHINI,* M.D., J. HORACIO RESANO,} M.D., and TEO ROCK,t+ M.D. 


anatomical divisions of the esopha- 
gus influence the different percentages 
of postoperative surgical mortality, and al- 
so influence the various operative pro- 
cedures used in performing an esophagec- 
tomy for cancer. 

We consider the usual classification of 
the esophagus into the upper, medial and 
lower thirds, inadequate. At present we 
use the following classification of the di- 
visions: (a) gastro-esophageal; (b) lower 
third; (c) pars hilar; (d) pars bifurcalis; 
(e) supra-aortic. These five divisions can 
be determined roentgenographically by in- 
vestigating the esophagus in the well known 
oblique views—right anterior oblique view 
and left anterior oblique view—considering 
as points of reference the clavicle, the pars 
bifurcalis of the trachea and the diaphragm 
(Fig. 1). 

We shall deal in this communication with 
the roentgen features of cancer of the su- 
pra-aortic segment, based on the findings 
in 1,000 cases of esophageal cancer studied 
by one of us (J.H.R.) at the corresponding 
Department of the Post-Graduate School, 
directed by Professor Ricardo Finochietto. 

Of the 1,000 cases, 75 were supra-aortic, 
that is 7.5 per cent. 

Every case, in addition to the roentgen- 
ological study, was also examined endoscop- 
ically and observed clinically, and in each 
case a comparison was made between the 
roentgenological image and the actual 
characteristics of the tumor once it was 
removed. 

The radiologist should (1) determine the 
existence of the tumorous lesion; (2) de- 
termine its topography and length, and 
(3) rule out any complication. 

(1) Roentgenological Diagnosis of Organic 
Infiltrative Lesion. The roentgenological di- 


Cervical 
esophagus 
33 cases 


Thoracic supra-aortic 
esophagus 
75 cases 


Pars bifurcalis of 
the thoracic esophagus 
135 cases 


Pars hiliar of the 
thoracic esophagus 
274 cases 


Inferior third of 
the thoracic esophagus 
184 cases 


Esophageal-gastric 
cancer 


235 cases 


Fic. 1. Shows topographic frequency in 


1,000 
cases of esophageal cancer. There are 64 cases of 
esophageal cancer without localization, due to the 
fact that they were cases of such serious and grave 
general condition that it was impossible to make a 
roentgen-endoscopic examination. 


agnosis of esophageal cancer of the supra- 
aortic segment does not differ from that of 
cancer localized to the other segments. We 
wish to explain briefly the various roent- 
genological images and their corresponding 
anatomical relations. 

Due to the narrow lumen of the esopha- 
gus we accept as a definite rule that the re- 
duction in size of that lumen, to a variable 
degree, is only noted when the tumor has 
had an appreciable development, taking 
also into consideration that the initial 
lesion could be of the vegetative type (with- 


* Chief of the Radiological Department, Rawson Hospital, Buenos Aires, Argentina. 
+ Chief of the Esophageal Department of the Municipal Post-Graduate Surgery School, Rawson Hospital, Buenos Aires, Argentina. 


t Naples, Italy (Visiting M.D ). 
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in the lumen), the infiltrative type (on the 

parietal layers), or growing outwards. 

Accordingly, one of the most typical roent- 
.D. genological manifestations of esophageal 
cancer is stenosis of the lumen localized in 
the tumor zone. 

When the new growth is localized around 
the entire circumference of the tube it pro- 
duces an annular stenosis. If the tumor oc- 
cupies only a quadrant, or affects a variable 
part of the circumference, the stenosis 
is partial and roentgenologically appreci- 
able only when, after adequate rotation, 
the lesion has a marginal position to the in- 
cidence of the roentgen rays (Fig. 12). 

Usually the new growths which protrude 
into the lumen or infiltrate the esophageal 
wall show irregular contours. For this rea- 


Fic. 3. Image of the mucosa obtained by 


1,000 means of “thin coating” technique. 
es of 
o the - 
ie son, the filling defects due to partial or 
CPi: annular cancer also have irregular contours. 
These irregularities are due to tumorous 
convolutions or to ulcerations of different 
pra- depths in the mass of the tumor giving 
it of niche images. 
We There is also a possibility that tumors 
ent- can cause an annular stenosis without 
ding irregularities, for example the scirrhous 
type. 
pha- Figure 2 shows stenosis with irregular 
e re- contours extending from the clavicle to the 
able aortic arch. 
has Figure 3 demonstrates a supra-aortic 
king cancer in which the interruption of the 
itial folds was due to the destruction produced 
vith- : by the tumor. This roentgenological aspect 
Fic. 2. Supra-aortic cancer of the esophagus local- . 
Nt was obtained by means of the “thin coat- 
ized between the aortic arch and the inferior edge . “*, hni - 
siti of the clavicle. Image obtained by filling or dis- 18 _ technique. 
tention. Figure 4 reveals a tumor mass which 
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Fic. 4. Supra-aortic esophageal cancer givinga single 
lacunar image and simulating the image of an 
extrinsic pressure. 


grows exclusively on the posterior wall of 
the esophagus; the stenosis is not annular 
and the contours retain a certain regu- 
larity. 

Figure 5 illustrates a chain of small filling 
defects on the anterior wall of the esopha- 
gus, produced by several mammillary 
growths, the even contours of which made 
the roentgenological interpretation exceed- 
ingly difficult. 

The roentgenogram reproduced in Fig- 
ure 6 shows how a typical and neoplastic 
image could correspond to a nonmalignant 
lesion, for example stenosis due to caustics, 
etc. 

Figure 7 represents a case of total eso- 
phageal obstruction which does not permit 
the roentgenologist to ascertain the length 
of the neoplastic lesion. 

Cancer of the esophagus not visualized 


Manuel Malenchini, J. Horacio Resano and Teo Rock 


NoveMBER, 1955 


roentgenologically cannot always be ex- 
cluded because of several factors: 

(a) The size of the tumor. The neoplas- 
tic lesion needs a variable time of growth to 
attain sufficient size for roentgenological 
evidence. 

(b) External growth of the tumor, in re- 
spect to the esophageal lumen. In the cases 
shown in Figures 8 and 9g, the roentgen 
findings were negative. These cases were 
inoperable due to the peri-esophageal de- 
velopment of the new growth which was 
transparent to the roentgen rays. 

(c) Growth of the tumor in one segment 
of the circumference of the lumen. In 
Figure 10 there is a negative image, but 
after giving a marginal incidence to the 
roentgen rays (Fig. 11) by means of a slight 


Fic. 5. On the anterior aspect of the esophagus there 
are two small filling defects (arrows 1 and 2). 
Endoscopically there were two vegetative masses, 
apparently independent of each other. 


SES 
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Fic. 6. Image which might correspond to a 
nonmalignant lesion. 


Fic. 8 and 9. Supra-aortic esophageal cancers, roent- 

Fic. 7. Supra-aortic cancer with total obstruction. genologically negative. Diagnosis obtained by 

Impossible to state the length of the tumor; only endoscopy; both cases inoperable due to marked 
the upper limit of the lesion is seen. peri-esophageal invasion. 
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Fic. 10. Supra-aortic cancer of the esophagus, roent- 
genologically negative due to insufficient roentgen 
examination. 


rotation, explained in Figure 12, the tumor 
was made visible. 

(2) Topography and Length of the Tumor. 
The radiologist helps the surgeon to deter- 
mine the topography and length of the 
lesion, but the roentgen image of the tu- 
morous zone is generally smaller than the 
anatomical measurement of the tumor. 
It is important to point out that the radi- 
ologist only sees the modifications im- 
pressed on the lumen of the esophagus; 
every other alteration except the variations 
of the lumen escapes his detection. 

We also classify as supra-aortic the tu- 
mors extending below or above the limits 
of the supra-aortic zone when the princi- 
pal mass of the new growth is between the 
marked limits (Fig. 13). 

With reference to the length of the tu- 
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Fic. 11. The tumor is evident after changing 
the incidence of the roentgen rays. 


Fic. 12. Outline which shows how the change of inci- 
dence of the roentgen rays makes the filling defect 
evident. 
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f inci- 
defect 


mor, we found in our material the follow- 
ing: 


22 cases were more than 70 mm. 
30 cases were between 40 and 70 mm. 
15 cases were less than 40 mm. 
2 cases had a length practically inappreci- 
able due to their small size 
6 cases—total obstruction did not allow a 
report of the length of the tumor 


Relation between Inoperability and Length 
of the Tumor 


22 cases—more than 70 mm. 

100 per cent inoperable 
30 cases—between 40 and 70 mm. 

23 (76%) inoperable 

7 (24%) palliative resections 
15 cases—less than 40 mm. 

11 (73.3%) inoperable 

4 (26.6%) operable—radical resection 


(3) Complications. The supra-aortic can- 
cer of the esophagus can produce marked 
variations in the pharynx, but the large dila- 
tation of the glosso-epiglottidean pouches 
and pyriform sinuses is not related to the 
degree of the obstruction (Fig. 14); it de- 


Fic. 14. Modifications produced on the pharynx due 
to a supra-aortic esophageal cancer; marked dila- 
tation and distention of the glosso-epiglottidean 
pouches and the pyriform sinuses. 


Fic, 13. Vegetative supra-aortic esophageal cancer, 
ulcerated, extensive length of which overrides the Fic. 15. Roentgenogram showing a vegeta- 
inferior limit of the supra-aortic zone. tive ulcerated cancer. 
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Fic. 16. Esophagotracheal fistula due to 
supra-aortic esophageal cancer. 


Fic. 17. Supra-aortic esophageal cancer, obstructive 
type; Souttar’s tube was applied to allow feeding 
of the patient. 


pends principally on the time of evolution 
of the tumor. 

Vegetative ulcerated cancer. In Figure 15 
are seen marked irregularities in the con- 
tour of the stenotic canal which are due to 
the ulceration of a vegetative cancer. Its 
diagnosis is important because this type 
of cancer is generally infected and esopha- 
gectomy is of great risk. 

In many cases the patient suffers an in- 
tense crisis of coughing after swallowing 
two or three mouthfuls of the opaque sub- 
stance. These cases make us think of two 
possibilities: (a) bilateral paralysis of the 
recurrent nerves, or (b) the presence of an 
esophago-tracheo-bronchial fistula. The 
differentiation is possible by roentgenos- 
copy, observing a direct passage of the 
opaque medium through the glottis or 
through the fistula (Fig. 16). 

The roentgenograms can give the sur- 
geon valuable information. In the case 
shown in Figure 18 the length of the supra- 
aortic cancer (about 4 cm.) makes the case 
a good surgical risk, but roentgenological 
study of the inferior third (Fig. 19) shows a 
second image—a lacunar image on one of 


Fic. 18. Supra-aortic cancer, length 40 mm.; 
apparently a good case for resection. 
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the aspects of the esophagus. Thoracotomy 
confirmed the existence of a second tumor 
on the inferior third of the esophagus (sec- 
ondary metastasis of the primary tumor). 

Figure 17 shows the treatment followed 
in one case: relief of the obstruction by 
endoscopic appliance of a Souttar’s tube, 
avoiding gastrostomy and use of the corre- 
sponding feeding tube. 

In all these considerations we have tried 
to emphasize the great value of the co- 
operation between the radiologist and the 
surgeon, which benefits both. The radiol- 
ogist working alone may run the risk of 
making the wrong diagnosis; the endoscop- 
ic examination and anatomical control 
allow marked accuracy in roentgen diagno- 
sis. 

But the radiologist should be encouraged 


Fic. 19. Same patient as in Figure 18. On the inferior 
third of the thoracic esophagus there is a persist- 
ent filling defect which corresponds to another 

tumor; secondary metastasis, spreading by lym- 

phatic channels. Inoperable case. 
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Fic. 20. Supra-aortic esophageal cancer with inva- 
sion of the cervical esophagus. Roentgenological 
findings warn the surgeon of the impossibility of 
performing an anastomosis though the cancer can 
be resected. If resection is made 2 cm. from the 
tumorous esophageal wall, and if, in addition, the 
normal retraction of the tissues is calculated, there 
will be no esophageal stump useful for anastomosis. 


to give something more than the diagnosis; 
he must go into details of great value for 
further surgery such as (a) accurate deter- 
mination of the position of the tumor: 
marking the best technique and allowing 


F 
— 
sur- * 
case 
pra- 
case 
rical 
q 


864 


selection of a good surgical approach; 
(b) evaluation of the operative possibilities: 
the supra-aortic cancer shown in Figure 20 
invaded the cervical segment of the esopha- 
gus, and the radiologist pointed out to the 
surgeon the impossibility of performing a 
cervical gastro-esophageal anastomosis; (c) 
estimation of the possibilities of resection: 
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the 4 cases radically resected in our series 
had a length less than 40 mm., and all the 
tumors with a length of more than 70 mm. 
were not resectable. 


Manuel Malenchini, M.D. 
Department of Radiology 
Rawson Hospital 

Buenos Aires, Argentina 
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LUES OF THE COLON* 


By HANS H. BASSOE 


OSLO, NORWAY 


legen of the intestinal tract is either 
congenital or acquired. This locali- 
zation of lues is very rare. Among luetics 
subjected to autopsy, Chari found luetic 
lesions of the intestinal tract in 3 per cent. 

The pathological anatomical mani- 
festation varies according to the stage of 
the disease. In the secondary stage enan- 
thema of the intestines occurs (Porges), 
while in the tertiary stage the following 
manifestations are considered: (1) The 
ulcerous type which is the most common. 
Usually there are multiple ulcers. (2) The 
gummatous type which is often found like 
a ring-shaped, smooth tumor. (3) The in- 
filtrating type which may appear similar to 
linitis plastica. The infiltrations are leveled 
and smooth and are either longitudinally 
or circularly orientated. 

The luetic inflammation has a tendency 
to cause scar-like shrinking which results in 
stricturation. Even gummatous infiltration 
of the mesentery may be found. 

With regard to the localization of the 
lesion, it is of interest that in 8 of 25 cases 
reported by Oberndorfer the intestines as 
well as the ventricle were affected. In con- 
genital lues the small intestine is more fre- 
quently affected than the large intestine, 
the latter being the most common site of 
the lesion in acquired lues. 

The luetic stricture is roentgenologically 
characterized by a stiff canal of 4 to 6 cm. in 
length. This canal, which has very smooth 
contours, passes without clearcut demarca- 
tion into the normal, not dilated, intestines. 
As a rule, the strictures are circular. Multi- 
ple strictures are frequently seen. The ap- 
pearance of the stricture with normal in- 
testine on either side may be compared to 
an hour-glass, but with lack of the mound- 
shaped border which is often seen in cases of 
cancerous stenosis. 

The symptomatology is not characteris- 


tic and may cause one to think of some sort 
of inflammation or stenosis. The roentgen 
appearance alone does not allow any defi- 
nite conclusion, the diagnosis depending 
upon the clinical manifestations, the sero- 
logical tests and the results gained through 
specific therapy. 

The most important differential diagnosis 
is cancer of the colon. Frequently it will be 
possible to distinguish between these two 
conditions only from the roentgenogram. 
Even tuberculosis of the colon may pro- 
duce changes similar to those presented 
above, most frequently localized to the 
cecum and ascending colon. As further pos- 
sibilities of differential diagnosis may be 
mentioned ulcerous colitis, nonspecific in- 
flammations, lymphogranulomatosis, leu- 
kemia, inguinal lymphogranuloma and 
local intestinal impression. 


REPORT OF CASE 


The patient was a man, aged fifty. He was 
admitted to the Norwegian Deacon Home 
Hospital for the first time in 1934. Since 1930 
he had from time to time had pain in the right 
side of the abdomen. The appetite had been 
poor, but he had not had any loss of weight. 
The stools were of normal consistency and 
bowel movements were regular. The results of 
the laboratory tests were: Hb. 94 per cent, 
blood index 0.90, sedimentation rate 12 mm. 
Wassermann reaction 1 plus, feces benzidine 
test +10 sec., trace of mucus. 

A roentgenogram of the colon (E. Ziesler) 
showed the following: 

“From the ileocolic valve and on to the 
hepatic flexure the colon is strictured and rigid 
with the width of a pencil. This part of the 
colon is sharply demarcated. Its passage into 
the neighboring part of the small and large 
intestines is conical without obvious defects of 
the edges. The strictured part of the colon is 
considerably shortened and measures only 
about 6 cm. In the middle part of the trans- 
verse colon another stricture some 5-6 cm. 


* From the Roentgenological Department of the Norwegian Deacon Hospital, Director: A. Holtermann, 
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Fic. 1. Patient, a man aged fifty. Roentgenogram 
taken in 1934 shows luetic strictures in the as- 
cending and transverse colon. 


long is found. The normal view is replaced by 
a few, somewhat irregular, longitudinal folds, 
and this part of the colon has further lost its 
haustral structure. The outlines of the stricture 
are clearcut with an even transition into the 
neighboring normal colon. 

“The multiplicity and the pronounced short- 
ening of the ascending colon together with the 
finding of a clearcut demarcation of the stric- 
tured parts and the marked discrepancy be- 
tween the pronounced roentgenological changes 
and the clinical picture seem to give proof that 
the lesions are of inflammatory origin. The 
smooth demarcation seems to rule out tuber- 
culosis” (Fig. 1). 

The patient was treated with colloid iodine, 
bismuth and neosalvarsan. 

The roentgenological examination in 1936 
showed the following: 

“The strictured part of the cecum and the 
ascending colon is of varying caliber but not 
thicker than a finger. The projection of the 
mucous membrane can still not be seen. The 
previously strictured part of the transverse 
colon has now nearly the same caliber as the 
rest of the colon. No haustral structure, how- 
ever, is seen. The irregular, longitudinal folds 
are still present.” 

At the roentgenological examination in 1953 
the cecum and ascending colon were seen 
having slightly varying caliber with an average 
thickness of that of a thumb. No pathological 
changes in the transverse colon could be 
ascertained (Fig. 2). 


Comment. The case history extends over 
a period of twenty-three years. At the 
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Fic. 2. Roentgenogram of the same patient in 1953. 


The transverse colon shows normal _haustral 
structure. The cecum and the ascending colon are 
shrunken with slightly varying caliber. 


roentgenological examination of the colon 
in 1934 the patient presented changes which 
are typical for a luetic stricture. In addi- 
tion, the serological tests were positive. 
Through antiluetic therapy the condition 
improved and the roentgenological appear- 
ance changed toward the normal. The diag- 
nosis made therefore seems beyond doubt. 


Gaupefaret 2 
Oslo, Norway 
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LEIOMYOSARCOMA OF THE RECTUM 
REVIEW OF THE LITERATURE AND REPORT OF A CASE 
By JOHN D. OSMOND, Jr., M.D., and FREDERICK R. MAUTZ, M.D.* 


CLEVELAND, OHIO 


EIOMYOSARCOMAS of the gastro- 
intestinal tract are extremely rare and 
only 20 such lesions have been reported as 
occurring in the rectum. In 1908 Exner’ re- 
ported the first 2 cases. These were included 
in Lapeyre’s® extensive summary of 30 cases 
of all types of primary sarcomas of the rec- 
tum published in 1920. Thompson" re- 
corded 2 cases of leiomyosarcoma of the rec- 
tum in 1927. These 2, and 2 others, were in- 
cluded in an article by Rankin and Larson" 
in 1932. Geschickter® mentioned that 1 
myosarcoma of the rectum was found in a 
series of 962 cases of malignant gastroin- 
testinal tumors, but did not include details 
of the case. In 1941 Golden and Stout? an- 
alyzed 60 smooth muscle tumors and in- 
cluded reports of 3 additional cases of 
malignant leiomyosarcoma of the rectum, 
and the autopsy summary of a fourth. 
Since that time Bacon and Scheffler,’ Adel- 
son and Newcomb,! Neuman,” Reich and 
Dreizin,® and Lewis’ have published addi- 
tional single case reports. Anderson, Dock- 
erty and Buie? reviewed the files at the 
Mayo Clinic in 1950 and found a total of 10 
cases of leiomyosarcoma of the rectum. At 
least 4 of these had been previously re- 
ported!“ and the others were not recorded 
in detail in the publication. All had been re- 
moved surgically, however, and some of 
their findings will be included in the discus- 
sion below. 
Because of the rarity of this tumor and 
the associated roentgen findings, we are re- 
porting the following case: 


CASE REPORT 


B. D., a white female, aged seventy-three, 
was admitted to Glenville Hospital on March 
28, 1952, with the chief complaint of increased 
constipation and some distention of the 


abdomen for one week. The patient’s chronic 
constipation had been partially relieved by 
pills during many previous years. There was 
no history of tar-colored or blood-stained 
stools. A rectal fissure had been treated three 
years earlier. Rectal pain had been present for 
about one year. 

Physical Examination. The patient was 
chronically ill. The heart was enlarged to per- 
cussion and there was evidence of slight mois- 
ture in both lungs. The liver was palpable 
about I cm. below the costal cage. Slight 
ascites and pedal edema were present. The 
heart rate varied between 80 and 110. The 
blood pressure was recorded as 140/90 mm. of 
mercury. 

Laboratory Data. The red blood cell count 
was 3,720,000, with 72 per cent hemoglobin 
and a hematocrit of 36 per cent. The white 
blood cell count, Kline, blood sugar, urea 
nitrogen, and urine were within normal limits. 

Roentgen Study. On March 29, 1952, a barium 
enema examination was performed using a 
Bardex balloon tip (Fig. 1). The retrograde 
flow of barium was delayed at the upper 
rectum. This was due to narrowing produced 
by a smooth-bordered, spherical mass which 
was about § cm. in diameter and chiefly on the 
right side. This was considered to be a carci- 
noma of the polypoid type. No other abnor- 
mality was demonstrated. There was no evi- 
dence of osseous metastasis. 

Rectal and Proctoscopic Examination. Due to 
the fact that the patient complained of severe 
rectal pain, these procedures were done under 
low spinal anesthesia. With the patient in the 
lithotomy position digital examination revealed 
a large, firmly fixed tumor projecting from the 
posterior rectal wall at the level of the upper 
sacrum. Viewed through the proctoscope small 
areas of ulceration were seen at the base of the 
tumor and several of these were biopsied. The 
mucosa seemed intact over the greater part of 
the mass. The appearance of the mass suggested 
that there might have been some intussuscep- 
tion of the sigmoid into the rectum. It was the 


* From the Departments of Radiology and Surgery of The Euclid-Glenville Hospital and Western Reserve University School of 


Medicine, Cleveland, Ohio. 
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Fic. 1. Anteroposterior roentgenogram made follow- 
ing barium enema examination demonstrates the 
large right-sided spherical leiomyosarcoma (above 
Bardex balloon) which causes marked narrowing 
and some displacement of the mid-upper rectum. 


impression that the lesion was a_ polypoid 
carcinoma. 

Hospital Course. The patient had daily (or 
more frequent) involuntary semi-soft brown 
stools. She appeared to become weaker and 
was mentally confused during this period of 
hospitalization. 

Operative Note. On April 8, 1952, the patient 
was scheduled for operation. The results of the 
pathological examination of the biopsies were 
not available at the time of operation, but the 
preoperative clinical diagnosis was polypoid 
carcinoma of the rectum. The gross character 
of the lesion was such that surgical removal 
was clearly indicated, if feasible. The following 
is a copy of the operative note: 


“The abdomen was opened through a low midline 
incision extending up into the left rectus area to a 
point slightly above the umbilicus. Exploration of 
the general peritoneal cavity revealed the liver and 
aortic node area to be free from metastases. Exam- 
ination of the sigmoid revealed diffuse thickening of 
the mesosigmoid adjacent to the bowel with thicken- 
ing of the peritoneum. There was a large tumor mass 
which could be felt at the bottom of the cul-de-sac 
causing some upward displacement of the perito- 
neum. The mass felt quite fixed in the hollow of the 
sacrum. It was decided to start an abdominoperineal 
resection, realizing that any attempt at removal of 
the rectum might have to be abandoned due to the 
size and fixation of the mass. It was felt that a two- 
stage procedure should be avoided if possible due to 
the patient’s age and general condition. Colostomy 
alone was not seriously considered because it would 
not have relieved the patient of the pain caused by 
the tumor mass. The peritoneum was divided along 
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either side of the root of the mesosigmoid. The su- 
perior hemorrhoidal vessels were identified, ligated, 
and divided just distal to the arterial branches to 
the upper sigmoid. There was an inflammatory-like 
reaction in the retroperitoneal tissues making it im- 
possible to identify the ureters with ease and also 
causing more than the usual amount of bleeding. 
By finger dissection it was possible to separate the 
tumor mass from the hollow of the sacrum and also 
from the lateral pelvic walls. Here, too, there was 
more than the usual amount of bleeding. Due to 
the size of the tumor mass it was not possible to di- 
vide the bowel above the tumor mass and reconstruct 
the pelvic diaphragm. The sigmoid was divided be- 
tween clamps. At a suitable level the distal sigmoid 
was ligated and a rubber glove tied over the end of 
the bowel. It was decided to do the perineal part of 
the operation before closing the pelvic peritoneum 
and anterior abdominal wall. The abdominal incision 
was covered with sterile towels and the patient put 
up in stirrups. 

The patient’s general condition seemed satisfac- 
tory at this time. After the usual skin preparation, 
the anus was tightly closed with two chromic No. 1 
purse-string sutures. An elliptical incision was made 
around the anus extending posteriorly over the 
coccyx and distal sacrum. The levators were divided 
on either side at some distance from the rectum per- 
mitting access to the upper field of dissection in the 
hollow of the sacrum. When this space was opened 
there was much bleeding which seemed to be prin- 
cipally an accumulation of blood in the hollow of the 
sacrum. At this time there was a sharp drop in blood 
pressure and difficulty was experienced with the 
transfusion. We felt that if the lower segment of 
bowel could be delivered rapidly and the cavity 
packed we could then be in a more favorable position 
to improve the patient’s circulation. The tumor 
mass, which was the size of a full-term infant’s head, 
was delivered through the perineum and just as this 
was done the patient suddenly became pulseless and 
the respiration ceased. 

It was decided to attempt resuscitation by cardiac 
massage. The chest was rapidly prepared and the 
pleura was opened through a left intercostal incision. 
The pericardium was opened longitudinally. The 
heart was small and showed no movement of any 
kind; it seemed to be almost empty of blood. Because 
of this emptyness it was impossible to produce an 
effective circulation of blood by massage. Due to her 
poor veins, it was not possible to get a sufficient 
amount of blood into the circulatory system. After 
about twenty minutes of resuscitative efforts it was 
concluded that recovery was impossible and the 
procedure was discontinued. 


Biopsy Report.* Sections of the biopsy from 
the rectum reveal fragments of colonic mucous 
membrane made up of orderly glands. In the 


* By Lester Adelson, M.D., Director of the Department of 
Pathology of The Euclid-Glenville Hospital. 
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mucosa there are collections of brown granular 
amorphous pigment. The submucosa is infil- 
trated by a neoplasm made up of spindle- 
shaped cells arranged in interlacing bundles. 
Anaplasia is marked, mitoses are moderate. 
Accompanying the neoplasm is an extensive 
acute and chronic inflammatory infiltration. 
Diagnosis: Sarcoma of the rectum (probably 
smooth muscle in origin). 

Description of the Gross Specimen.* Specimen 
consists of descending colon, sigmoid, rectum 
and anus, having a total length of 60 cm. 
Arising within the wall of the rectum and pro- 
truding into the lumen of the bowel is a lobu- 
lated, yellowish-gray, firm tumor mass meas- 
uring 1§ cm. in diameter. The lower portion of 
the tumor is located 8 cm. from the muco- 
cutaneous junction. The neoplasm has a “‘fish- 
flesh” appearance, and shows no evidence of 
encapsulation. It extends into and infiltrates 
diffusely the surrounding bowel wall. On the 
serosal surface it extends into the attached 
mesentery and the surrounding fibro-fatty tis- 
sue. The mucous membrane overlying the 
tumor is smooth, shiny, and atrophic. Over the 
distal portion of the growth the mucosa has a 
ragged appearance and a dark reddish-brown 
color. The lumen of the bowel is encroached 
upon by the tumor to the extent that a finger 
is passed with difficulty at the narrowest 
point. The bowel proximal to the tumor is 
markedly dilated and has an intact mucous 
membrane. The bowel distal to the tumor 
shows no gross abnormalities, with the excep- 
tion of two small polypoid structures at the 
mucocutaneous junction, each of which meas- 
ures 0. cm. The wall of the bowel shows no 
other tumor nodules. The regional lymph 
nodes in the attached mesentery show no gross 
evidence of enlargement or metastatic involve- 
ment. 

Description of the Microscopic Specimen.* 
Sections of the tumor reveal an undifferentiated 
leiomyosarcoma made up of spindle-shaped 
cells arranged in interlacing bundles. Ana- 
plasia is marked and mitoses are moderate in 
number. Huge tumor giant cells with multiple 
nuclei are seen in large numbers throughout 
all regions of the neoplasm. The tumor invades 
vigorously the surrounding bowel wall and 
mesentery. The mucosa overlying the tumor 
is extensively ulcerated. Elsewhere, the mucosa 
is intact. At the sites of ulceration and extend- 


* By Lester Adelson, M.D., Director of the Department of 
Pathology of The Euclid-Glenville Hospital. 
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Fic. 2. Artist’s concept of the gross specimen show- 
ing extensive extrarectal portion of the leiomyo- 
sarcoma. 


ing downward into the muscularis there is an 
extensive acute and chronic inflammatory 
cellular exudate. The regional lymph nodes 
show nonspecific chronic inflammatory changes. 

The structures described grossly at the muco- 
cutaneous junction are fibrous papillomata of 
the anus without evidence of malignant change. 

Final diagnosis: Leiomyosarcoma of the 
rectum (and fibrous papillomata of the anus). 


DISCUSSION 

Classification and Pathology. Malignant 
tumors of the colon are classified by 
Bockus* in Table 1. Carcinoma occurs 
about 369 times more frequently than all 
types of sarcoma according to Rankin and 
Graham” who analyzed 542 patients ad- 
mitted to the Section of Rectal and Colonic 
Surgery at the Mayo Clinic in 1930. In 
1927 Weeks" studied all types of sarcoma 
of the rectum and concluded that this type 
of malignancy occurs about once in every 
200 cases of carcinoma. 

Berk, writing in Bockus’s text, describes 
rectal leiomyosarcomas as variable sized, 
usually reddish-gray tumors of rather dense 
consistency composed of small muscle cells 
admixed in a fibrous tissue stroma. De- 


le 
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TABLE | 


CLASSIFICATION OF MALIGNANT TUMORS OF THE LARGE INTESTINE 


I. Carcinoma 
A. Adenocarcinoma 
B. Epithelioma 
1. Squamous cell 
2. Basal cell 
C. Carcinoid (argentafinoma) 
II. Sarcoma 
A. Leiomyosarcoma 
B. Fibrosarcoma (‘‘spindle cell sarcoma”’) 
1. Myxosarcoma 
C. Angiosarcoma 
D. Malignant lymphoma 
1. Stem cell lymphoma 
. Clasmatocytic lymphomaJ 
. Lymphoblastic lymphoma 
. Lymphocytic lymphoma 


odgkin’s lymphoma}| Hodgkin’s disease 


) 


“Reticulum cell sarcoma” 


Ill. Malignant Melanoma 


. Hodgkin’s sarcoma 
Follicular lymphoma 


pending upon their site of origin, they may 
grow into the lumen of the bowel or pro- 
gress externally into the pericolonic struc- 
tures. These tumors arise beneath the mu- 
cosa in the subserous muscular or submu- 
cous layers. Many are close to the internal 
oral sphincter. Rapidity of growth varies 
considerably and they may reach a large 
size, as is noted in the above report. When 
the mucous membrane is stretched to a 
great degree ulceration finally occurs. Be- 
cause of the tendency to encapsulation, 
metastasis to lymph nodes is infrequent. 
There is a marked tendency to local recur- 
rence and generalized metastasis which oc- 
curs following invasion of the blood stream. 
Death is usually due to extension into the 
adjacent pelvic organs. 

Incidence and Symptoms. Analysis of the 
21 available cases of leiomyosarcoma of the 
rectum (details of 6 cases in Mayo series? 
incomplete) shows that this lesion occurred 
in 15 males and 6 females. The ages of the 
patients varied between thirty-four and 
seventy-six years. 

Abnormal bowel habit is the most fre- 
quent symptom. This is due to the position 
of the tumor and its tendency to grow to a 
large size. Eight patients complained of in- 
creasing constipation. Three had intermit- 


tent diarrhea and constipation. Decrease 
in caliber of the stool was noted by two 
authors. Ulceration of the tumor often pro- 
duces blood streaking, and this was re- 
ported in 9 cases. In 6 instances the bowel 
habit was normal. One of these patients 
consulted the proctologist because of the 
presence of an abscess in the perianal re- 
gion. 

Discomfort is the second most frequent 
symptom. Eight patients had definite pain 
in the rectum and 2 had lower abdominal 
discomfort. Two complained of a sense of 
fullness in the rectum and 2 had tenderness. 

Urinary symptoms occur quite fre- 
quently and are due to the pressure on the 
bladder by the adjacent large rectal mass. 
Two patients presented themselves to the 
surgeon because of frequent and difficult 
urination. One had also had an attack of re- 
tention which required catheterization. A 
third patient had had an episode of reten- 
tion. Frequency was recorded as a promi- 
nent symptom in another case. 

Generalized symptoms occur late in leio- 
myosarcoma of the rectum, but were re- 
corded in § instances. These include weak- 
ness, weight loss, and anorexia. 

Diagnosis. Most rectal tumors can be di- 
agnosed by digital examination. Their pres- 
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ence may be discovered and certainly can 
be confirmed by proctoscopy. It is rare that 
the lesion is first diagnosed during barium 
enema study, but such was true in the case 
reported above. 

Because of the rarity of sarcoma of the 
rectum the correct diagnosis is not con- 
sidered, and seldom made, until the histo- 
pathologic study is performed. The tumor 
is most frequently mistaken for carcinoma. 
There are, however, certain signs and symp- 
toms which favor the diagnosis of sarcoma. 
These tumors are larger than carcinomas 
and encroach more upon the lumen of the 
rectum. Therefore, the early symptoms are 
those of constipation, straining, and uri- 
nary difficulty. Carcinoma involves the 
mucous membrane early to produce ulcera- 
tion, infection, bleeding, pain, and subse- 
quent cachexia. All of these are late mani- 
festations of sarcoma. Regional lymphatic 
involvement is common in carcinoma and 
not described in sarcoma. 

Microscopic study is also necessary to 
definitely diagnose the occ“sional rare case 
of sarcoma considered to be an innocent 
internal hemorrhoid. Benign polyps are 
freely movable, whereas the base of the sar- 
coma is indurated and beneath the mucosa. 

Proctoscopy and appropriate laboratory 
studies should differentiate syphilis, tuber- 
culosis, lymphogranuloma venereum, acti- 
nomycosis, fecal impaction, carcinoma of 
the prostate, as well as fibromyoma of the 
uterus. 

Treai‘ment. Radical surgical exicsion is 
the only satisfactory method of therapy be- 
cause of the propensity for recurrence. 
Radiation therapy is not reported as being 
beneficial; however, Rankin" used it in 3 
cases. 

The prognosis is dependent chiefly upon 
the degree of malignancy of the tumor. This 
is well shown in the Mayo Clinic series.’ 
The life span of patients with Grade 1 
(Broders) and Grade 2 leiomyosarcomas 
from the time of first operation or treat- 
ment was from two to fifteen years; of the 
2 patients with Grade 4 lesions, 1 lived two 
years and 1 lived seven months. 
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SUMMARY 


Leiomyosarcoma of the rectum is an ex- 
tremely rare tumor. This report includes a 
review of the pathology, incidence, symp- 
toms, differential diagnosis, and treatment 
of the available twenty-one cases of this le- 
sion. If the observers are familiar with char- 
acteristics of sarcoma of the rectum such a 
diagnosis may be postulated on the basis of 
clinical, proctoscopic, and roentgen find- 
ings before it is confirmed by microscopic 
study. 


10515 Carnegie Ave. 
Cleveland 6, Ohio 


REFERENCES 


1. ApeLson, L., and Newcoms, D. Leiomyosar- 
coma of rectum; report of case. Connecticut 
M. F., 1948, 72, 846-849. 

. Anpverson, P. A., Docxerrty, M. B., and Bute, 
L. A. Myomatous tumors of rectum (leiomyo- 
mas and _myosarcomas). Surgery, 1950,° 28, 
642-650. 

. Bacon, H. E., and Scuerrier, W. A. H. Leio- 
myosarcoma”of rectum; report of case. Tr. 
Am. Proct. Soc. (1942), 1943, £3, 255-257. 

4. Bockus, H. L. Gastro-Enterology. W. B. Saun- 

ders Co., Philadelphia, 1944, vol. 2. 
5. Exner, A. Ueber nichtmelanotische_Sarkome 
des Mastdarmes. Med. K/in., 1908, 4, 858-861. 
6. GescuicktTer, C. F. Tumors of digestive tract. 
Am. F. Cancer, 1935, 25, 130-161. 

7. Go.Lpen, T., and Stout, A. P. Smooth muscle 
tumors of gastrointestinal tract and retro- 
peritoneal tissues. Surg,. Gynec. & Obst., 1941, 
73, 784-810. 

Lapeyre, N. C. Le sarcome primitif du rectum. 
Rev. de chir., 1920, 58, 223-243; 281-3033; 437- 
464. 

9. Lewis, A. E. Leiomyosarcoma of rectum; report 
of case. Northwest. med., 1950, 49, 272. 

10. Neuman, Z. Leiomyosarcoma of rectum, de- 
veloping from benign leiomyoma. Ann. Surg., 
1952, 135, 426-430. 

11. RANKIN, F. W., and Larson, L. M. Myosarcoma 
of rectum. Minnesota Med., 1932, 15, 833-835. 

12. Rankin, F. W., and Granam, A. S. Cancer of 
the Colon and Rectum. Charles C Thomas, 
Springfield, Illinois, 1939. 

13. Reicn, A. L., and Dreizin, D. H. Leiomyosar- 
coma of rectum; case report. 7. Newark Beth 
Israel Hosp., 1950, 1, 76-79. 

14. THompson, J. W., Jr. Sarcoma of rectum. Proc. 
Staff Meet., Mayo Clin., 1927, 2, 240-241. 

15. Weeks, J. H. Sarcoma of rectum; report of case 
with review of literature. Surg., Gynec. & Obst., 


1927, 44, 478-48 2. 


NoveMBER, 1955 


MULTIPLE LARGE ANEURYSMS OF THE 
SPLENIC ARTERY* 


A CASE REPORT WITH AORTOGRAPHIC CONFIRMATION 
AND OPERATIVE PROOF 
By PAUL A. RIEMENSCHNEIDER, M.D. 


SYRACUSE, NEW YORK 


NEURYSMS of the splenic artery 
and their roentgenographic appear- 
ance have been frequently reported and 
described in the roentgenological litera- 
ture. Fray? includes an_ illustration 
showing multiple small aneurysms in the 
left upper quadrant. Multiple large aneu- 
rysms of the splenic artery recognized pre- 
operatively are not a common occurrence. 
The opportunity to compare the plain 
roentgenogram with the aortogram and 
with a roentgenogram of the operative 
specimen is of sufficient rarity to justify 
the inclusion of a case report in the litera- 
ture. 


CASE REPORT 


M.N.,a female, aged sixty-one, was admitted 
to the Syracuse Memorial Hospital following 


Fic. 1. Anteroposterior roentgenogram of the abdo- 
men showing multiple calcified ring shadows in the 
left upper quadrant. Several of the rings appear 
incomplete over a short segment of their circum- 
ference. 


an automobile accident. Roentgenograms of the 
lumbar spine revealed fractures of the bodies of 
third and fourth lumbar vertebrae. High in the 
left upper quadrant were seen six calcified ring 
shadows, measuring up to 4 cm. in diameter 
(Fig. 1 and 2). Because of the linear arrange- 
ment of the shadows, their location, and the 
fact that several of them appeared to be incom- 
plete rings, a diagnosis of multiple aneurysms of 
the splenic artery was made. An aortogram 


Fic. 2. Lateral roentgenogram of the abdomen show- 
ing the linear arrangement of rings. There is mild 
compression of the anterior cortices of third and 
fourth lumbar vertebrae. 


* From the Radiological Service, Memorial Hospital and State University of New York, Upstate Medical Center, Syracuse, New 
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Fic. 3. Aortogram. There is opacification of the 
largest and most proximal ring shadow. 


made by Dr. Francis Harbach demonstrated 
complete opacification of the most proximal 
aneurysm (Fig. 3). Because of the mortality 


Fic. 4. Operative specimen showing the single large 
proximal aneurysm and the multiple similar ones 
imbedded in the hilus of the spleen. 
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Fic. 5. Roentgenogram of operative specimen. 


associated with rupture of these aneurysms, a 
prophylactic splenectomy was done six months 
later by Dr. John Stewart of Buffalo, New 
York. Recovery was essentially normal. 


SUMMARY 


A case of multiple aneurysms of the 
splenic artery with plain roentgenograms, 
aortograms, and roentgenograms of the 
operative specimen is presented. 


Syracuse Memorial Hospital 
736 Irving Ave. 
Syracuse 10, New York 


We acknowledge our appreciation to Dr. John 
Stewart, Buffalo, New York, for the photograph and 
roentgenogram of the operative specimen. 
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A ROENTGENOLOGIC STUDY OF A HUMAN 
POPULATION EXPOSED TO HIGH- 
FLUORIDE DOMESTIC WATER* 

A TEN-YEAR STUDY 
By NICHOLAS C. LEONE, M.D.,! CLYDE A. STEVENSON, M.D.,? 


THEODORE F. HILBISH, M.D.,? and MERRILL C. SOSMAN, M.D.‘ 


National Institute of Dental Research, National Institutes of Health, United States Public 
Health Service, Department of Health, Education, and Welfare 


BETHESDA, MARYLAND 


INTRODUCTION 


OENTGENOLOGICAL manifesta- 
tions of fluoride effects in human bones 
occur rarely and are less often recognized. 
When bone changes due to fluorides were 
first described by Roholm® in 1937, they 
were gross changes and, without question, 
most unusual. Similar bone changes as- 
cribed to fluoride effects have been reported 
by a number of investigators under various 
circumstances. In most instances the num- 
ber of cases was limited; there has been a 
tendency to stress the bizarre, attention 
has been directed to individuals with gross 
physical change or roentgenographic evi- 
dence of marked change; and the lack of 
bone change in other members of the same 
population group with comparable risk of 
exposure has not been emphasized or re- 
Many American communities have long 
used domestic water supplies containing 
natural fluorides ranging from 1 to 6 ppm 
(parts per million) F, and in a few in- 
stances, higher concentrations, but rarely 
have roentgenologists observed or reported 
bone changes known to be associated with 
fluorides from this source." 
More recently, the introduction of fluo- 
rides into water supplies as a public health 
measure has created new interest in fluoride 


effects. Unusual changes, described earlier 
in cryolite and rock phosphate workers 
have, by implication, typified the “effects 
of fluoride exposure.”’ These findings have 
created a bias in the interpretation of the 
physiologic fluoride effects—a bias that 
has pervaded the evaluation of data con- 
cerning domestic water supplies containing 
but trace amounts of natural or mechani- 
cally added fluoride. 

The primary object of this report is to 
present the roentgenographic findings of a 
ten-year study of 237 persons, approxi- 
mately one-half residing in a high-fluoride 
area (Bartlett, Texas), 8 ppm F in drinking 
water, and the other half residing in a con- 
trol area (Cameron, Texas), where the 
water supply contained 0.4 ppm F, and to 
describe the findings that might be ascribed 
to prolonged fluoride ingestion. Compara- 
tive evidence of bone change from a long 
term large animal study is also presented. 


PARTICIPANTS, METHODS 
AND PROCEDURES 


Roentgenograms made in 1943, and re- 
peated on the same individuals with match- 
ing views ten years later, enabled compara- 
tive study of the individuals in each group 
with themselves and of those in a high- 
fluoride group with those in a low-fluoride 


* The material discussed in this paper is derived from a ten-year epidemiological study conducted by the National Institute of 
Dental Research, National Institutes of Health, United States Public Health Service. It represents one phase of a study which is a part 
of a series of interrelated fluoride studies, each designed to supply a facet of information to our knowledge of fluorides. 

1 Chief, Medical Investigations, National Institute of Dental Research, National Institutes of Health, United States Public Health 


Service, Clinical Center, Bethesda, Maryland. 


2 Chief, Department of Radiology, Scott and White Clinic, Temple, Texas. Present address, 252 Paulsen, Medical-Dental Building, 


Spokane, Washington. 


§ Chief, Department of Diagnostic X-ray, National Institutes of Health, Clinical Center, Bethesda, Maryland. 
4 Chief, Department of Radiology, Peter Bent Brigham Hospital, Boston, Massachusetts. 


874 


| 
| 
| 
| 

| 


VoL. 74, No. 5 


group. The roentgenographic findings were 
also correlated with the individual medical 
histories, physical examinations, and labo- 
ratory data to evaluate the presence or 
absence of any detectable effects in the in- 
dividual, in the groups, or in the various 
age categories. 

Participants. In the groups studied there 
were 116 participants from a high-fluoride 
area and 121 from the control area, a total 
of 237 persons. The period of study was 
ten years. The average (natural) fluoride 
content of the water was 8 ppm F in the 
high-fluoride area and 0.4 ppm F in the 
control area. The average length of ex- 
posure was thirty-seven years in the high- 
fluoride area and thirty-eight years in the 
cortrol area. The participants were all 
white, and their ages in 1943 ranged from 
fifteen to sixty-eight years. They were 
originally selected on the basis of minimum 
residence of fifteen years in the respective 
towns. 

The procedure, method of handling the 
data, and the details of the study have 
been reported in an earlier paper.’ 

In the ten-year interval between 1943 
and the 1953 follow-up studies, 47 original 
participants moved from the immediate 
study areas. The number that left each 
town was almost equal—22 from Bartlett 
and 25 from Cameron, predominantly of 
the younger age groups. These “removed” 
participants were located, and_ similar 
roentgenographic studies were made in all 
but I0 cases. 

Methods and Procedures. The roent- 
genograms were made at the Scott and 
White Clinic, Temple, Texas, under the 
immediate supervision of the same Chief of 
Service, in 1943 and again in 1953. A 500 
ma. roentgenographic unit with rotating 
anode tube was used on both occasions. 
Emphasis was placed on bone detail. 
Routinely, anteroposterior roentgenograms 
of the dorsal and lumbar spine and the pel- 
vis, showing the proximal third of each 
femur, were made for each patient in 1943 
and repeated in 1953. When a question of 
unusual findings arose, or when a partici- 
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pant was considered to have increased bone 
density, coarsened trabeculation or other 
important bone change, a roentgenographic 
bone survey was made, consisting of the 
following views: a lateral skull (stereo), 
cervical spine; left upper arm, forearm, and 
hand; and right femur, lower leg, and foot. 
Additional views were taken when indi- 
cated. 

Of the 47 “removed” participants, only 
4 had left the State of Texas, and it was 
therefore possible to transport the greater 
number of these participants to the Scott 
and White Clinic, where they were ex- 
amined in the same manner, and with the 
same equipment, as the other participants. 
No attempt is made to evaluate the “re- 
moved” participants separately, because no 
comparable roentgenographic differences 
were noted in these persons from either 
area. 

Roentgenographic Evaluation. The find- 
ings reported in each case have been 
limited to an evaluation of anteroposterior 
views of the lumbar spine, sacrum, pelvis, 
trochanters and proximal one-third of the 
femurs. Films made in 1943 were compared 
with similar views of the same region, of 
the same individuals, repeated in 1953. 
The regions selected for roentgenograms 
represent those in which the earliest or 
most definite manifestations of fluoride 
effects might be seen if present.?*:*> More- 
over they best show the roentgenographic 
characteristics under discussion and permit 
more uniform evaluation. 

Interpretation of the findings was based 
on those bone changes which have been 
generally designated to be found in associa- 
tion with exposure and ingestion of exces- 
sive amounts of fluorides—i.e., increased 
bone density, coarsened trabeculation, hy- 
pertrophic change, and ligamentous calci- 
Bone spurs unassociated 


*A 1mm. metallic “step wedge” was employed as a guide to 
the interpretation of bone densities, but this increased the dif- 
ficulty of unbiased evaluation and was therefore disregarded as 
an instrument of measure. Differences attributable to technique 
or film storage were taken into account, but little storage change 
occurred, and no difficulties of interpretation were encountered 
from this source. 
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with hypertrophic change and osteoporosis 
associated with aging and postmenopausal 
syndrome were also considered.* Evalua- 
tions were made on the basis of age, sex, 
activity, study area, and elapsed time. 

Bone density changes, as described here, 
refer to increased or decreased density in 
the presence or absence of coarsened 
trabeculation. In reference to hypertrophic 
change, only those cases recorded as moder- 
ate (2+), severe-limited (3+), or severe- 
generalized (4+) have been considered. 
Some hypertrophic change, particularly in 
aged persons, is a normal finding and, when 
moderate, was not considered as a possible 
fluoride effect. Roentgenographic evalua- 
tion included a correlation with individual 
histories and physical examinations. Bone 
fracture histories, arthritis and systemic 
conditions which might be associated with 
roentgenographic findings were also tabu- 
lated. There were no significant differences 
in these conditions within the study 
groups.’ 


RESULTS 

As shown in Table 1, a limited number 
of participants from both Bartlett and 
Cameron showed some degree of roent- 
genographic bone change, but, in general, 
these changes were minimal. There was a 
larger number with no observable change 
in the ten-year interval, a fact disre- 
garded or unreported in most fluoride 
studies.'?:81012.13 Tt was therefore evident 
that high concentrations of fluoride in 
drinking water did not uniformly produce 
bone change of a type detectable in even 
an appreciable portion of the participants 
living in the high-fluoride area. Only one 
new case of increased bone density was 
found in the latter group at the end of the 
ten-year period. 

The absence of unusual roentgenograph- 


* As used in this paper, “osteoporosis” is defined as a deficiency 
in organic protein matrix, while “osteomalacia” is a calcium de- 
ficiency or inability to deposit calcium salts in the bone matrix. 
Classical examples of osteoporosis are Cushing’s disease or post- 
menopausal changes in the spine and pelvis. ““Osteomalacia” is 
exemplified by the osseous changes which follow severe renal 
disease with acidosis, steatorrhea or vitamin D intoxication. 
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TABLE I 


BARTLETT-CAMERON FLUORIDE STUDY 
Roentgenographic Bone Changes in Participants 
Studied in both 1943 and 1953 


Bartlett Cameron 
Number Number 

Abnormality Studied: 89 | Studied: tor 

I 1943 1953 | 1943 | 1953 

Increased 14f 
Decreased 3 I 
Osteoporosis | 4 5 2 10 


Coarsened trabecula- 
tion (without in- | 
creased bone den- | 
sity) } 12 14 2 
Hypertrophic change$ 3 3 I I 


*Increased or decreased bone density with or without 
coarsened trabeculation, excluding osteoporotic change. 

t+ Includes one new case of increased bone density in 1953. 

t Decreased bone density, but not osteoporosis. 

§ Only cases with “‘severe-limited” (3+) and “‘severe-general- 
ized” (4+) are included. 


ic evidence of bone or other physiologic 
change on long exposure in a high-fluoride 
area is best substantiated through the his- 
tological and chemical examination of tis- 
sues from one of the study group partici- 
pants, from Bartlett, who died shortly after 
the 1953 examinations. The patient, a 


female, aged seventy-nine, with a history of 


fifty-two years’ residence in the high fluo- 
ride area, died from a massive cerebral 
vascular accident. A complete autopsy 
was performed and bone was obtained for 
histologic examination and chemical anal- 
yses. The roentgenographic examinations 
in 1943 and 1953 showed a moderate 
(average) degree of increased bone density 
with some coarsened trabeculation. Chemi- 
cal analysis of the bones showed approxi- 
mately six times the fluoride (F) content 
(0.6 mg. per cent) of the same _ bone 
from individuals from nonfluoride regions. f 
There were no significant histologic changes 
that could be linked to fluoride exposure. 
Bone Density, Coarsened Trabeculation 


t Fluoride analysis of human bones made by Dr. F. J. McClure, 
National Institute of Dental Research. 
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and Osteoporosis. Of the original Bartlett 
participants, 16 exhibited roentgenographic 
bone changes in varying degrees in 1943 
that were considered of interest to this 
study. At the end of the ten-year pe- 
riod (1953) 9 of the 16 showed no further 
bone change, 4 showed an increase in bone 
density, and 3 a decrease in density toward 
a “normal” appearance. Only 1 new case of 
increased bone density was recorded. The 
latter is a finding of medical interest, be- 
cause if prolonged fluoride exposure in- 
duces specific or generalized bone changes, 
they would be expected to appear in 
various degrees in the majority of persons 
exposed. Of the cases designated as “‘in- 
creased density,” only 2 could be consi- 
dered frank abnormalities. None  ap- 
proached the extent and degree of change 
described by Roholm and others.?:9:1012:15* 

In Cameron, the control area, there were 
4 cases of increased density, 2 cases of 
increased coarsened trabeculation, and 8 
new cases of osteoporosis during the ten- 
year period, as compared with 1 new case of 
osteoporosis in Bartlett. During the same 
period 4 Bartlett participants showed in- 
creased coarsened trabeculation without 
increased bone density. 

Increased bone density occurred pre- 
dominantly in persons over the age of 
forty-five. It ranged from a slight “‘fuzzi- 
ness” or “‘ground-glass” appearance, with- 
out cortical bone thickening or change in 
the bone marrow space, to a definite 
“frosted glass’ appearance with clearly 
visible coarsened trabecular markings, an 
equivocal increase in cortical thickness, and 
a slight relative decrease in the bone mar- 
row space. There was minimal periosteal 
thickening in a few instances, and an oc- 
casional case showed osteophytes or local- 
ized calcification of ligamentous attach- 
ments—a common finding in any older age 
group. 

Decreased bone density in those who 


* Roholm® differentiates his fluoride bone changes into “3 
phases of the same osteosclerotic process, each over-lapping the 
next without sharp boundary, e.g. First phase—the changes are 
observed in pelvis and columna, but are doubtful or absent else- 
where.” 
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Fic. 1. Case 1. Roentgenogram shows the most pro- 
nounced increased bone density and coarsened 
trabeculation in the series, 1943. 


earlier showed an increased density in 1943 
is of great interest, as seen through a 
transition from a dense bone structure to 
less dense appearing bone ten years later. 


REPORT OF CASES 


The character and degree of roentgeno- 
logic change observed is best illustrated by 
the presentation of representative cases. 

Increased Density and Coarsened Trabecu- 
lation. The most pronounced change in 
terms of increased bone density and 
coarsened trabeculation in the study series 
is illustrated in Figures 1 and 2. 


Case 1. The patient is a seventy-two year old 
white male, resident of Bartlett for thirty-three 
years. On physical examination he was found to 
have hypertension (blood pressure 190/100), 
generalized arteriosclerosis, hypertrophic 
change of the hands (patient has been a rope 
handler all his life), indurated prostate, right 
inguinal hernia with a large segment of bowel 
incarcerated in the scrotum, varicose veins and 
bilateral increased lenticular opacities. Blood 
and urine studies, including serum calcium, 
acid and alkaline phosphatase, were not 
remarkable. 
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Fic. 2. Case 1. The same participant ten 
years later, 1953. 


Roentgenographic Findings. The roentgeno- 
graphic change in this particular patient seems 
to be that of an increase in the total density of 
the bone throughout the entire lumbar spine 
and pelvis. The change also involves a coarsen- 
ing of the trabeculae, such as we see in Paget’s 
disease. The process seems to lie halfway be- 
tween the normal trabecular pattern in density 
and the thickened denser trabeculae in classic 
Paget’s disease. The process is uniform through 
all bone and not localized or more exaggerated 
in certain areas, such as we ordinarily see with 
Paget’s disease. A similar film of the lumbar 
spine, pelvis, and hips of this same patient, 
taken ten years later (1953), shows no apparent 
change in the amount or the character of this 
abnormality. 


Normal Male Pelvis. To permit better 
comparison of the cases under discussion, 
a half pelvis view of a forty-five year old 
“normal male” as compared with a half 
pelvis view of the patient discussed in 
Case 1 is shown in Figure 3. 

Average Roentgenographic Bone Change 
(Minimal Increased Density with Coarsened 
Trabeculation). The roentgenographic bone 
change seen in the majority of positive 
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cases can be designated as typical of the 
series (Fig. 4 and 5). These changes, often 
equivocal, might easily be overlooked. 


Case 11. The patient is a seventy-one year old 
white male, resident of Bartlett for fifty-nine 
years. The medical] history is not remarkable 
except for a serious automobile accident in 
1949, resulting in multiple fractures, with sub- 
sequent good union, no complications or other 
residual effects. The patient was mentally alert 
and physically active and claimed excellent 
health. On physical examination the patient 
was found to be in unusually good condition for 
his age except for 1° induration of the prostate. 
poor dentition and senile hyperkeratosis. The 
laboratory findings were not remarkable. 

Roentgenographic Findings. The lumbar 
spine and pelvis show a slight, but distinct in- 
crease in the total density of the bones with 
coarsening of the trabeculae, most evident in 
the sacrum and not distinct in any other portion 
of the pelvic bones. In fact, the trabeculae in 
the descending rami of the ischia appear to be 
quite fine and delicate but still with increased 
density, particularly just below the acetabula. 
There is not the individual smudging of detail 
or amorphous appearance such as is seen in 
cases of metastatic carcinoma of the prostate, 
but it approaches this type of appearance 
rather than the thick, dense trabeculae of 
Paget’s disease. There is, in addition, definite 
ossification of the right sacrotuberous ligament, 
somewhat more extensive in 1953 than in 1943. 
There is no change in the degree of density 
when the 1943 and 1953 films are compared. 


Increased Bone Density and Coarsened 
Trabeculation with a Decrease in Bone Den- 
sity Ten Years Later. A case of unusual 
medical interest is that of a woman (Case 
111) who showed increased bone density and 
coarsened trabeculation in 1943 with a 
decrease in bone density to a point more 
closely resembling “normal” bone ten 
years later (Fig. 6 and 7). Several such 
cases were noted in the series. 


Case 11. The patient is a fifty-nine year old 
white female, resident of Bartlett for thirty- 
nine years. On physical examination, there was 
systolic hypertension (200/78) with aortic in- 
sufficiency (early diastolic decrescendo mur- 
mur), slight, bilateral, air-conduction hearing 
defect and complete edentia, compensated, 
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Physical examination and laboratory findings 
were otherwise not remarkable. 

Roentgenographic Findings. Roentgenograms 
of the lumbar spine, pelvis and femurs taken in 
1943 show a rather marked increase in the total 
density of the bones, particularly evident in the 
vertebrae, sacrum, and around the sacroiliac 
joints. There is also a definite coarsening of the 
trabeculae in that portion of the skeleton 
visualized. 

A remarkable change is apparent in the sec- 
ond series of films, taken in November, 1953 
(ten years later). The increased density previ- 
ously noted has decreased appreciably and the 
trabecular pattern has also lost much of its 
coarsening. There are small bony spurs or ossi- 
fications in the region of the sacrotuberous 
ligaments, and one sacrospinous ligament, 


Fic. 3. Case 1. (4) Roentgenogram showing the most pronounced changes in the 
series, compared with (B) half-pelvis view of “normal” male pelvis. 
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slightly more pronounced at the time of the 
second examination. It is tempting to con- 
jecture that this patient was still having normal 
menstrual periods at the time of the first exami- 
nation (aged 49), and that the change seen is 
due to postmenopausal osteoporosis, a well 
known endocrine deficiency pattern.* 


Fifty-Year Fluoride Exposure without 
Bone Effects. An eighty-four year old female 
resident of Bartlett with known exposure 
to a high level of naturally occurring fluo- 
rides for fifty years, and a resident of the 
high-fluoride area immediately adjacent 


* Review of the patient’s medical history disclosed menopause 
at about age fifty-four, with normal menstrual periods at the time 
of the first examination in 1943. 
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Fic. 3. (C) Enlarged section of pubic rami from Case 1 (1953) seen in Figure 34. (D) Enlarged 
section of pubic rami from “normal” pelvis seen in Figure 3B. 


to Bartlett for the rest of her life (total ex- 
posure of 84 years to 4-8 ppm F) provides 
an interesting aspect to the claims of gross 
bone change on long exposure to fluorides. 
In this case there is no evidence of in- 
creased bone density, coarsened trabecu- 
lation, or other significant roentgeno- 
graphic bone changes (Fig. 8). This patient 
was not a participant of the original 1943 
study group, but is the mother of one of 
the participants, and a member of the 
same household. The case is included to 
illustrate that a lifetime of exposure to 
high-fluoride levels does not necessarily 
produce changes often described as “‘fluo- 
ride bone effects” or produce recognizable 
bone changes in all of those who are ex- 
posed. The patient has enjoyed excellent 
health all her life, and at the age of eight- 
four remains mentally alert, physically ac- 


tive, and without need of assistance in her 
daily activities. 


ROENTGENOGRAPHIC BONE CHANGE 
IN CATTLE 

Bone changes in cattle, resulting from 
prolonged ingestion of toxic levels of fluo- 
ride (2.2-2.5 mg./kg. body weight) provide 
incontrovertible roentgenographic proof of 
the ability of unusually high fluoride levels 
to produce certain types of change and to 
stimulate new bone formation. They show, 
too, the nature and degree of the change. 
No similar or comparable change was found 
in any of the human cases in the Bartlett- 
Cameron series. The following cases are 
from a large series under study .* 

* The Utah State Agricultural College research group has co- 
ordinated certain aspects of its broad, long-range, large-animal 


fluoride studies with a part of the Public Health Service fluoride 
studies in humans to permit parallel comparisons. 
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Fic. 44. Case 11. Roentgenogram shows average 
degree of increased bone density found in 14 partic- 
ipants in the study series, 1943. 


Cattle Bones. The metacarpal bone of a ten 
year old normal control animal (Fig. 9, left) 


Fic. 54. Case 11. The same participant ten years 
later, 1953, without evidence of further significant 
change. 


is roentgenographically compared with the 
metacarpal bone of a ten year old animal which 
ingested fluoride at a toxic level for approxi- 
mately seven years (Fig. 9, right). 
Roentgenographic Findings. The bone on the 
left appears to be of normal density, texture, 
and shape while that on the right shows a defi- 
nite increased density, with a ground glass ap- 
pearance, moderate coarsening of the trabecular 
pattern, and increased cortical thickening with 
narrowing of the bone marrow space. There is 
definite irregular periosteal thickening in the 
form of new bone, laid down along the shaft. 
There is no evidence of any disease or condition 
which could produce the striking abnormality 
in this bone which simulates the hypertrophic 
pulmonary osteoarthropathy seen in humans. 


The cattle bone roentgenograms were 
made at the Scott and White Clinic, 
Temple, Texas, on the same roentgeno- 
graphic unit as was used in the Bartlett- 
Cameron human series. One of the authors 
carried the refrigerated bones to Temple, 
Texas, where the roentgenograms were 
Fic. 4B. Case 1. Enlarged section of pubic made two days after autopsy. Both ani- 
rami from Figure 44, 1943. mals were sacrificed on the same day. 
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Fic. 6B. Case 11. Enlarged section of pubic 


Fic. 5B. Case 11. Enlarged section of pubic 3009, 


rami from Figure 54, 1953. 


CONCLUSIONS 


1. The following types of roentgenograph- 
ic bone conditions were seen in humans 


Fic. 64. Case 111. Roentgenogram shows increased 
bone density and coarsened trabeculation in a fe- Fic. 74. Case m1. The same participant ten years 
male, 1943. later, 1953, showing a decrease in bone density. 
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who used a water supply containing ex- 
cessive fluoride (8 ppm F) for long periods. 

(a) Increased bone density with or with- 
out coarsened trabeculation, with a 
“ground-glass” appearance. 

(b) Coarsened trabeculation, showing 
lines of stress, without increased 
bone density. 

(c) Increased thickening of cortical bone 
and periosteum with equivocal nar- 
rowing of bone marrow spaces. (This 
is positively demonstrated in cattle 
at toxic levels.) 

2. The data, based on a study of 237 
cases presented on a statistical basis in an 
earlier paper clearly demonstrate that ex- 
cept for dental mottling, ingestion of water 
containing fluorides up to 8 ppm produces 
no deleterious bone changes: no unusual 
incidence of bone fractures, arthritis, hy- 
pertrophic bone changes or exostoses, or 
interference with fracture healing; no 


Fic. 7B. Case 11. Enlarged section of pubic 
rami from Figure 7/4, 1953. 
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Fic. 8. Case tv. The pelvis of an eighty-four year old 
female, a life-time resident in a high fluoride area, 
showing no evidence of increased bone density or 
coarsened trabeculation. 


cases of “poker spine” and no evidence of 
associated functional or systemic effects.’ 

3. Excessive fluorides in a water sup- 

ply may produce roentgenographic evi- 
dence of bone changes, but the observable 
changes— 

(a) Occur in only a select few (approxi- 
mately 10 to 15 per cent of those ex- 
posed). 

(b) Are slight, often difficult to recog- 
nize, and in most instances equiv- 
ocal in degree. 

(c) Bear no resemblance to the bizarre 
findings described in some cases of 
long exposure to cryolite or rock 
phosphate dust, nor to those attrib- 
uted by some investigators to ex- 
cessive fluorides in domestic water 
supplies. 

(d) Are not associated with other physi- 

cal findings, except for dental mot- 
tling in persons who resided in the 
high-fluoride area during the tooth 
formative period (up to eight years 
of age). 
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Fic. 9. Bovine metatarsal bones. (4) Control animal bone. (B) Bone from animal 
on prolonged toxic fluoride level. 


(e) Cannot be definitely ascribed to 
excessive fluorides alone. 

(f) Do not necessarily occur even though 
the fluoride content of the bone may 
be six times that of “‘normal” bone. 

4. There is some indication that the 

ingestion of excessive fluoride in water 
and the ‘“‘fluoride effect” of the degree en- 
countered in this study may, on occasion, 
have a beneficial effect in adult bone, as in 
counteracting the osteoporotic changes of 
the aged. 


Nicholas C. Leone, M.D. 

National Institute of Dental Research 
National Institutes of Health 
Bethesda 14, Maryland 
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Study, and for their facilities, made available to the 
survey group in 1943 and again in 1953. 

The interest and cooperation of Drs. Greenwood 
and Shupe of the Utah State Agricultural College in 
granting the authors permission to use the roentgeno- 
grams of mature cattle bones from one of their study 
series, for comparison with the roentgenologic human 
findings, was an important contribution to the suc- 
cess of the study. 
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Trendley Dean, former Director, National Institute 
of Dental Research, who conceived and initiated the 
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Public Health Service Examining Teams: 

1943—Physicians: J. W. Hawkins, M. B. Shimkin, 
Chester Brown; Dentist: F. A. Arnold, Jr.; Nurses: 
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THE STYLOID BONE AND CARPE BOSSU DISEASE* 


By EVA BASSOE and HANS H. BASSOE 


OSLO, NORWAY 


HE so-called styloid bone was first de- 

scribed by Saltzmann in 1725 and was 
for many years considered a ninth carpal 
bone. It is situated at the dorsal side of the 
tip of the styloid process of the third meta- 
carpal bone, i.e., between the trapezoid, the 
capitate and the bases of the second and 
third metacarpal bones. The styloid bone is 
believed to develop from an isolated ossifica- 
tion center within the styloid process of the 
third metacarpal bone. The bone has a 
tetra-aedical shape with three of its sur- 
faces covered by cartilage whereas its 
fourth surface is rough and constitutes the 
insertion for some of the tendinous fibers of 
the extensor carpi radialis brevis muscle 
and further for some of the dorsal carpal 
ligaments. In some cases the styloid bone 
even forms a synostosis with the trapezoid 
and the capitate bones. 

It should be noted that even a small 
metastyloid bone, which is also situated be- 
tween the trapezoid and the capitate bones, 
has been described by previous authors. A 
little radially to the typical place of the 
styloid bone even a very small parastyloid 
bone has been found. 

Pathology. In regard to the interpreta- 
tion of the styloid bone as seen in the roent- 
genogram and of the symptoms following 
the occurrence of this bone, there is some 
disagreement among the different authors. 

In this description of the disease which 
is called carpe bossu, Fiolle? considers the 
styloid bone a mere fragment originating 
from the styloid process of the third meta- 
carpal bone. He further maintains that the 
symptoms related to this disease are due to 
the fracture and to secondary arthritic 
processes. In his textbook Kohler’ points 
out the same roentgenological manifesta- 
tion as a special and rare type of arthrosis. 
Zimmer,’ on the other hand, states that the 


Fic. 1. Female, aged twelve years, with pain in the 
left wrist following trauma to the hand. Roent- 
genograms show the styloid bone. 


bone is rather badly located and that it, 
therefore, following a disproportionate load 
or a traumatic injury, will be subject to a 
dorsal subluxation. Secondary changes may 
be development of a bursitis between the 
bone and the tendon of the extensor carpi 
radialis brevis muscle, and arthritic proc- 
esses. 

On examining 419 hands Pfitzner? found 
16 cases of styloid bone. In the present ma- 
terial, including 450 hands, the authors 
found 6 cases of styloid bone, the age of the 
youngest case being twelve years (Fig. 1). 
It is best seen in the roentgenogram taken 
in the side view, the hand being flexed in the 
carpometacarpal joints. 

The symptoms usually develop following 
traumatic insult or heavy labor. The char- 
acteristic symptoms are: (1) pain in the re- 
gion of the dorsal side of the second and 
third carpometacarpal joints, the pain be- 
ing aggravated through movements in 
these joints, and (2) a bony, well delineated 
tumor which is sore on pressure and which 
is often accompanied by swelling and rubor 
of the surrounding area. 

In the differential diagnosis, fracture, 
traumatic edema, ganglion, hygroma and 


* From the Municipal Radiological Department, Storgt., Oslo, Norway (Director: T. Bérmer) and the Radiological Department of 
the Norwegian Deacon Home Hospital, Oslo, Norway (Director: A. Holtermann). 
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Fic. 2. Case 1. Carpe bossu disease. Roentgenograms show the styloid bone. 


other kind of tumors are to be considered. 

The pain may be severe enough to disable 
the patient. Unless adequate therapy is 
given the pain may persist for years. Even 
following such therapy recurrence is often 
seen. The condition is treated by immobili- 
zation of the four ulnar carpometacarpal 
joints. In case of recurrence extirpation of 
the styloid bone will be necessary. 


REPORT OF CASES 


Case 1. Male, born in 1916, heavy worker. 
In January, 1953, the patient was subjected 
to a blow on the back of the right hand. He 
immediately felt great pain in the carpal 
region. The pain persisted for three months 
during which period the patient did not work. 

Taking up work again he immediately had 
a recurrence of his symptoms. At the same time 
a tumor of the dorsal carpal region appeared. 
The tumor was sore on pressure. At the medi- 
cal examination in June, 1953, this tumor still 
persisted at the base of the second and third 
metacarpal bones. The roentgen examination 
showed a styloid bone (Fig. 2). This was 
removed surgically. An anatomical examination 
proved that the removed piece was an isolated 
bone and not a fragment. Since then the 
patient has taken up work again and has been 
free of symptoms. 


Case 1. Female, born in 1901. Two years 
ago the patient felt pain in the right carpal 


region following scrubbing of rugs. She also 
mentioned a swelling of the dorsal side of this 
region. The hand was immobilized for eight 
days. She was even treated with penicillin, 
after which the symptoms disappeared. Two 
years later she had the symptoms again follow- 
ing the same procedure as the first time. At 
the medical examination eight days afterwards 
a fluctuating tumor which was sore on pressure 
was found at the site of the capitate bone. The 
roentgen examination showed a styloid bone. 


Case 111. Male, born in tgoo. This patient 
had great pain in the right carpal region ten 
weeks before he appeared for a roentgen 
examination. His right hand was immobilized 
for two weeks, after which time the pain per- 
sisted for another two weeks. The patient 
knew of no trauma. The pain was most intense 
during the night. On examination a tumor was 
palpated corresponding to the typical place of 
a styloidfbone. No swelling or fluctuation was 
found. On palpation some crepitation was felt 
at dorsal flexion of the hand. The patient 
reports spontaneous pain at the same site and 
a feeling of something pressing against the 
movement. The roentgen examination showed 
a styloid bone. 


SUMMARY 


After having briefly dealt with the pa- 
thology of the styloid bone and carpe bossu 
disease, three typical cases of this disease 
are presented. In the roentgen examination 
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of 450 hands the authors found a styloid 
bone in six cases. 


Dr. Hans H. Bassée 
Gaupefaret 2 
Oslo, Norway 
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A STUDY OF THE IRRADIATION SYNDROME* 


PART II. TISSUE WATER AND TISSUE ELECTROLYTES 


By ROY E. McDONALD, M.D., ROSS E. JENSEN, B.S., HERBERT C. URRY, B.A., 
and PHILIP B. PRICE, M.D. 


SALT LAKE CITY, UTAH 


N A previous paper™ we noted that ir- 

radiated dogs and their pair-fed con- 
trols show only quantitative differences in 
respect to water, electrolyte, and nitrogen 
balances. 

While external balances reflect in a gen- 
eral manner the major behavior of the 
modalities under study, it is conceivable 
that concentrations of ions in individual 
tissues might well diverge from the direc- 
tion of the gross balances. In view of this 
possibility, we have undertaken a study of 
water and electrolytes in various tissues in 
the dog following total body irradiation. 


MATERIALS AND METHODS 


Adult mongrel dogs were irradiated in the 
manner previously described. At appropriate 
intervals following irradiation they were sacri- 
ficed by means of intravenous nembutal and 
prompt exsanguination. Tissues were excised as 
rapidly as possible, freed from fat, connective 
tissue, and blood, and were placed in weighing 
bottles. The tissues were then dried at 100-105° 
C. to constant weight, and were defatted by 
means of two twelve hour extractions with dry 
ethyl ether, followed by one twelve hour ex- 
traction with petroleum ether. Blood in tissues 
was measured by examination of alcohol-ether 
extracts of acid-treated specimens.’ Aliquots of 
dry, defatted material were first digested to a 
black char in 4N H,SQO,, and were then ashed 
in silica or platinum crucibles at 550° C. over- 
night with the aid of a few drops of concen- 
trated HCl. They were then made to volume 
with distilled water. Sodium and potassium 
were determined on tissues and plasma with a 
Beckman flame photometer. Chlorides were 
done in duplicate on dried, defatted tissues by 
the method of Sunderman and Williams." 


CALCULATIONS 
Water and electrolytes were expressed on a 
fat-free basis for all tissues except the kidney in 
which fat was considered to be an integral part 
of the cellular structure. Millequivalents of 
ions per 100 gm. of dried material were calcu- 
lated on all tissues except the testis. This struc- 
ture showed such large variations normally per 
unit of dried tissue that we resorted to mill- 
equivalents of ions per kilogram of wet tissue. 
Water was partitioned in the abductor mus- 
cle, utilizing the assumption that almost all 
chloride is extracellular.°* The calculation 
used was: 
1000 Clr x K, 
H,O; = 
Cl. — K, 
where, 
H,Og is the extracellular water (gm.) per 100 
gm. of dry, fat-free tissue; 
Cly is the total chloride (mEq.) per 100 gm. 
of dry, fat-free tissue; 
H,Oy is the total water (gm.) per 100 gm. of 
dry, fat-free tissue; and 
Cl. and K, (and Na,) are the concentrations 
of the respective ions per liter of inter- 
stitial fluid. They were calculated from the 
water content of plasma and the arbitrary 
Donnan constant, 0.98. 
Knowing the value for extracellular (chloride) 
space, the following data could then be derived: 


Nag x Na, 
Na, = Nar — Nag 


Where T=total, E=extracellular, and I= 
intracellular ion or water per 100 gm. of dry 
fat-free muscle. 

Constant amounts of 1.2-1.3 mEq. of chloride 


* From the Department of Surgery, University of Utah College of Medicine, Salt Lake City, Utah. 
This study was made under contract with, and supported by, the Atomic Energy Commission: Contract No, AT(11-1)-82, Project 
No. 7 (Price-McDonald). 
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TABLE I 


WATER CONTENT IN NORMAL AND IRRADIATED CANINE 
TISSUES. THE FIGURES REPRESENT MEAN VALUES AND 
STANDARD ERROR IN GROUPS OF DOGS SACRIFICED AT 
INTERVALS OVER A THIRTEEN DAY PERIOD FOLLOWING 


Per Cent Per Cent 

Normal Irradiated 
Heart 78.8+0.5 78.741 .3 
Spleen | 77.0¢1.9 
Kidney 79.4t1.1 81.6+2.0 
Liver 72.0+1.2 74.8+2.2 
Adrenal 79-8t1.0 | 81.1+0.8 
Lymph node 84.6+1.3 84.6+2.1 
Abdominal muscle 76.8+0.9 77 
Ovary 82.4+1.5 | 80.4+1.5 
Testicle 87.440.5 | 87.0+0.9 
Gastric mucosa 79.2£1.1 81.5+1.4 
Ileocecal junction 81.0+1.3 | 81.6+0.8 


were found to be intracellular by this method of 
calculation. 

A similar exercise was applied to lymph 
nodes. In this tissue, the very large amount of 
chloride (and extracellular fluid) made correc- 
tions for estimated intracellular chloride insig- 
nificant. Extracellular fluid was therefore ap- 
proximated by the simpler formula: 

Clr 
— X 1000 = H,Og 


le 


Variations between values for the same tissue 
in different dogs, and even between different 
muscles in the same dog, were observed, and 
were attributed to several variable factors. One 
variable was the collagen and water content— 
hence the advisability of using the same muscle 
in comparing data between dogs. A larger vari- 
able factor was the amount of blood in different 
organs. Lymph nodes, for example, which 
normally contain little blood, became increas- 
ingly engorged beginning the fourth day after 
irradiation. This is one of the striking patho- 
logic features of irradiation. The spleen, on the 
other hand, showed varying degrees of blood 
engorgement, both normally and after irradia- 
tion, making satisfactory comparisons between 
animals difficult. When the total electrolyte 
content of the spleen was corrected for blood 
present, neither the direction of the data nor 
the conclusions reached were altered, but the 
standard deviations for sodium and chloride 
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were reduced. On a blood-free basis, values ot 
potassium per unit of tissue were increased. 
Sometimes this correction raised very low 
values (when large amounts of blood were pres- 
ent) to values comparable to those obtained 
when only small amounts of blood were ac- 
tually present. The K/N ratio for blood-free 
spleen tissue then came close to that of muscle. 
It was found, however, that corrections for 
blood content were relatively unimportant. 
They served to confirm previous impressions; 
but (at least in irradiated dogs) they neither 
altered conclusions reached by examination of 
whole tissue, nor bettered statistical validity of 
the data obtained. 


RESULTS 


Table 1 shows the water content of tis- 
sues in 24 dogs at various stages of the syn- 
drome. It is significant that during the 
early, latent, asymptomatic part of the 
syndrome, tissue water was almost en- 
tirely within normal limits, and that even 
after the appearance of anorexia and oligo- 
dipsia late in the illness, only minor devia- 
tions from normal were seen. It may be 
concluded that, in general, dehydration of 
tissues did not occur. As compared with 
control tissue water values, postirradia- 
tion tissue water values showed the same 
mean but somewhat larger standard devia- 
tions from the mean. Kidney water content 
was elevated but remained within upper 
limits of normal. Liver water definitely in- 
creased during the second postirradiation 
week. Sodium and chloride elevations were 
in close agreement with this water ingress. 

Mean values and standard deviations 
for potassium, sodium, and chloride in 
normal and irradiated tissues are shown 
in Table 11. 

The only tissue to demonstrate impres- 
sive changes in ionic content was /ymph 
node. Presumably because of the early and 
rapid destruction of its lymphatic ele- 
ments, potassium decreased rapidly and 
progressively (Fig. 1), while sodium and 
chloride tended to show reciprocal in- 
creases (see Table 11). This change in 
potassium per unit of dry tissue may indi- 
cate the substitution of potassium-poor 
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1es ot Taste II 
-ased. 
it POTASSIUM, SODIUM, AND CHLORIDE VALUES IN NORMAL AND IRRADIATED CANINE TISSUES. THE FIGURES REP- 
RESENT MEAN VALUES AND STANDARD ERROR IN GROUPS OF DOGS SACRIFICED AT INTERVALS OVER A THIRTEEN 
pres- DAY PERIOD FOLLOWING TOTAL BODY IRRADIATION WITH §50 R 
€ ac- mEq. Kt | mEq. Nat | mEq. Clt 
uscle, Lymph node | 
s for Normal | 56.8+ 4.6 | 39-445 .6 35.8+5.5 
tant. Irradiation | 33-4419.7 49-64+9.3 46.64+8.1 
‘ither Spleen 
on of | 32 5 
23.7% 3.2 2 22.8+2.8 
: Ovary | 
Normal | 30.9+ 2.9 43.6+6.1 41.1+2.0 
Irradiation | 4.5 36.0+4.0 
Us- Gastric mucosa | 
syn- Normal | 28.4+ 0.9 30.342.6 28.6+2.0 
the Irradiation | 24.3% 2.6 28.0+6.6 29.0+4.0 
en- Kidney 
Normal 2.5 34.3+8.1 24.2£4.3 
“Ven 4 Irradiation 28.8+ 2.1 31.2+6.3 
‘ Liver 
> be Normal 27.9+ 1.3 13.3+1.8 11.8+1.3 
adiati | 26.34 3 8.8+6.3 + 
with Tleocecal | 
dia- Normal 31.9+ 2.6 | 26.1+2.6 | 23.23.93 
ame Irradiation 29.2+ 2.8 | 26.1+2.8 | 22.9+2.7 
Via- 
| 
tent | 
| Normal 7.82 17.2+1.8 12.2+1.1 
pper Irradiation 36.9+ 1.2 6.21.4 Il.gt1.5 
tion Abductor muscle 
vere Normal 2.6 | 8.gt1.1 | 5.7+0.8 
ess. 40.9+ 1.5 | = 8 421 3 + 
lons Adrenal | 
In Normal 39.94 1.9 | 20.4%2.4 19.2+2.4 
own Irradiation | 37.84 2.6 19.5+3.0 21.0+2.0 
kT, * 
Testes 
; Normal 86.8+ 5.1 41.8+4.0 47.0+4.6 
np Irradiation 83.52 7.7 39.844.7 43-4+5.8 
ele- * mEq. per 1000 gm. of wet fat-free tissue. 
+ mEq. per 100 gm. of dry fat-free tissue. 
and 
and collagen and blood for potassium-rich concentration of the ion had not decreased 
in- j lymphatic tissue. When potassium content in intracellular fluid; on the contrary, the 
in ; was reviewed, however, in the light of concentration of the ion appeared to have 
ndi- water partition into “intracellular” and risen, though not enough for the establish- 


oor “extracellular” phases, it appeared that the ment of statistical significance. Potassium 
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ie LYMPH NODE POTASSIUM ° 
MEq 100 gm DFF TISSUE 
mEq 
NORMAL | 2 3 4 5 6 7 8 9 10 iT 12 13 2) 


DAY OF ILLNESS 


Fic. 1. Postirradiation decrease in lymph node potassium in dogs, expressed in mEq. 
per 100 gm. of dry fat-free tissue. 


per 100 gm. of intracellular water measured 
23.5+2.6 mEq. in controls, 20.5 +1.1 
mEq. during the first forty-eight hours 
after irradiation, and 25.5 +6.2 mEq. dur- 
ing the subsequent eleven days. 

In the first, second, and third twenty- 
four hour periods following irradiation, 
values for water, sodium, and chloride in 
lymph nodes increased significantly. Com- 
parison of normal and _postirradiation 
means showed the increases in water to be 
II times, sodium 5.4 times, and chloride 
3.3 times the standard error. During this 
initial postirradiation period, intracellular 
water and potassium concentration were 
found to be normal despite the large extra- 
cellular increases of water and ions. After 
the third day, however, abrupt and large 
decreases of intracellular water were ob- 
served (significance of standard error: 
10.3), and these low levels persisted with 
no tendency toward recovery during the 
remainder of the syndrome. One dog, dy- 


ing as late as the twenty-first postirradia- 
tion day, still showed an extremely low 
value. 

Because values for potassium in intra- 
cellular fluid were derived from the water 
and chloride content of tissue, and because 
these values remained constant throughout 
the syndrome, all fluctuations of water and 
chloride in lymph nodes after irradiation 
may be ascribed to variations in extra- 
cellular fluid. The Na/Cl ratio remained 
the same after irradiation as in control tis- 
sues. 

The spleen in most of the irradiated 
animals showed potassium values at low 
ranges of normal; and reciprocally, sodium 
and chloride values were at high ranges of 
normal (Fig. 2). Similar reciprocal varia- 
tions were observed in normal splenic tis- 
sue also. These alterations were largely de- 
pendent upon the quantity of contained 
blood. Unfortunately, in making calcula- 
tions, corrections of spleen weight and ion 
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SPLEEN K and Na 
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Fic. 2. Spleen potassium and sodium values in 10 normal and 22 irradiated dogs. The numbers beside the 
points identify the individual dogs studied. Reference to corresponding numbers shows that potassium and 
sodium values in the same animal bear a rather striking reciprocal relationship to each other; i.e., when the 
potassium value is relatively high, the sodium value tends to be relatively low, and vice versa. 


content for amounts of blood present did 
not reduce the large standard deviation of 
potassium found in whole spleen, but the 
higher values for potassium obtained sug- 
gest that if methods of extracellular fluid 
correction were better, no decrease in its 
concentration in intracellular fluid would 
be noted. Our interpretation of the changes 
observed is this: Potassium-rich splenic 
tissue was undoubtedly lost as the syn- 
drome progressed, but concentration of 
potassium in the remaining tissue main- 


tained a reciprocal relation with extra- 
cellular ions in such a manner as to prevent 
any appearance of depletion; that is to 
say, there was probably no potassium de- 
pletion in excess of tissue lost. Actually, 
there is no reason to think that the spleen 
would differ from lymph nodes in ion re- 
sponse to irradiation. 

In /iver, potassium remained at a normal 
level, but both sodium and chloride rose, 
so that after the first week (postirradia- 
tion) practically all of the animals ex- 
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Fic. 3. Correlation between water, sodium, and chloride content of liver in irradiated dogs. Normal (control) 
values are indicated by figures in the left lower corners of the charts. Ion values are expressed in mEq. per 


100 gm. of dry fat-free tissue. 


hibited distinct elevations. The size of 
these elevations corresponded closely to 
the observed increases in water content. 
These points are illustrated in Figure 3. 
Radioresistant tissues, represented by 
heart and skeletal muscle, maintained nor- 
mal concentrations of potassium; so did 
moderately radioresistant tissues such as 
adrenal, kidney, and liver. After irradiation, 
gastric mucosa, ileocecal junction, and colon, 
despite the well known alterations in histo- 


logic appearance, showed no disturbances 
of potassium content. The ovary, on the 
other hand, exhibited a sharp reduction in 
potassium content after twenty-four hours, 
and this decrease persisted throughout the 
period of observation. The testis, however, 
did not show a similar reduction, either 
because what decreases were produced by 
irradiation were obscured by relatively 
large normal variations, or because the 
testis was necessarily more shielded than 
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Fic. 4. Intracellular sodium in the abductor muscle of dogs following total body irradia- 
tion, expressed in mEq. per 100 gm. of dry fat-free tissue. 


the ovary and did not receive as much ir- 
radiation. 

In these investigations we paid special 
attention to muscle. Since it is a radio- 
resistant tissue, we felt that it would reveal 
the effects of fever, anorexia, infection, 
and irradiation per se upon ions, uncompli- 
cated by any secondary effects of local cell 
destruction. Therefore, we consider it sig- 
nificant that muscle potassium and chlo- 
ride remained normal throughout the syn- 
drome. When all animals were averaged, 
total muscle sodium remained well within 
normal ranges throughout the syndrome. 
When related to the chloride content, how- 
ever, all animals appeared to have lost 
muscle sodium* after the sixth day. Calcu- 
lations indicated that sodium was lost 
from muscle cells (Fig. 4), although this 
observation is predicated on the assump- 
tion of an extracellular position of chloride, 
both before and after irradiation. The time 
of sodium depletion corresponds well to 
the period or rising body temperature, 
anorexia, hemorrhagic phenomena, and 

* Inasmuch as we have had to deal with small amounts of ions, 
and small increments of change in muscle particularly, all deter- 
minations were made at least twice. Whenever it was felt neces- 
sary, re-ashing was carried out. All of the data reported for 
muscle and other tissues are the result of determinations made 
on the same day. This was done to preclude possible errors in the 
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probable bacteremia. There appeared to 
be no correlation between the sodium de- 
pletion and acid-base disturbance, how- 
ever, because vomiting and diarrhea were 
relatively minor symptoms in our animals, 
and were well compensated for when they 
did occur. Furthermore, during this pe- 
riod, the external balance of sodium re- 
mained in reasonably good extracellular 
relationship to the chloride balance. 


DISCUSSION 


The paucity of abnormal deviations in 
ion content of various tissues following ir- 
radiation is in agreement with the general 
conclusions reached from external balance 
studies. 

It should be remembered that the ir- 
radiation syndrome is a composite of many 
pathologic features, most of which are con- 
ducive to electrolyte and water abnormali- 
ties. It has been shown, for instance, that 
fever tends to expand extracellular fluid 
volume,” and this effect may be related to 
the increased extracellular water and ions 
observed in the liver in our dogs, and to the 
tendency of water to be high in other tis- 
sues as well. Had our animals reacted with 
the degree of vomiting and diarrhea en- 
countered in human radiation sickness, we 
might well have observed tissue electrolyte 
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changes secondary to acid-base disturb- 
ances. Perhaps it was fortunate for this 
study that the dog resists such alterations 
in internal environment and thus facilitates 
an examination of the effects of irradiation 
per se. 

Actually, no ion deviation occurred un- 
associated with local tissue breakdown, 
except an apparent decrease of intra- 
cellular sodium in muscle after the first 
week. This decrease, which we believe to 
be significant, remains unexplained. Egres- 
ses of intracellular sodium, independently 
of potassium, have been noted previously 
under dissimilar circumstances,**:? usually 
expressing a response to need for bicarbo- 
nate ion.® An alternative, unlikely possi- 
bility is that intracellular sodium was not 
lost after all; instead, extracellular fluid of 
muscle was decreased, and loss of sodium 
rather than chloride measured the decrease. 
In that event, chloride must have entered 
muscle cells in order to maintain the nor- 
mal chloride value in the tissue as a whole, 
and a loss of integrity of chloride space in 
muscle following irradiation would need 
to be postulated. Any conclusion reached 
must be arrived at with full understanding 
of the limitations inherent in using an ion 
space for the purpose of calculations. Re- 
cent work (much of it done with isotopes) 
suggests that as much as one-third of the 
total body chloride is intracellular.*:*1!18 
Nevertheless, in the examination of a par- 
ticular tissue, especially muscle in which 
chloride is largely extracellular, the use of 
chloride as an index of extracellular fluid 
may still have merit.!°” 

Review of the literature shows that pre- 
vious investigations of ionic alterations in 
tissues following irradiation are not strictly 
comparable to ours. Wilde and Sheppard!® 
used very large doses of irradiation to 
muscle and showed, by means of Na* and 
insulin measurements, that unchanged 
potassium content resulted, associated with 
muscle edema from local vascular dis- 
turbances. Painter and Cooley’ observed 
in rats a rise in the extracellular fluid con- 
tent of intestines with concomitant fall in 
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intracellular water and potassium. They 
also noted a decrease in muscle extracellular 
fluid without significant change in muscle 
potassium. Bennett, Bennett and How- 
land! found similar shifts of radiosodium 
into the intestinal mucosa. Employing 
isotopes, Bowers and Scott? found early 
decreases in concentrations of radiopotas- 
sium and variable alterations in_radio- 
sodium content of radiosensitive tissues of 
rats when compared with control animals. 
Differences in species of animals studied, 
variations in dosage of radiation, incon- 
stant degrees of gastrointestinal symptoms 
produced, and uncertainties as to interpre- 
tations of behavior of isotopes in the pres- 
ence of anorexia, are all factors which mili- 
tate against easy correlation of the results 
of different workers. 


SUMMARY 


A study has been made of water and 
electrolytes in canine tissues following 
total body irradiation, with an attempt to 
delineate those changes which are due es- 
sentially to irradiation per se. 

In general, dehydration was not ob- 
served. 

The only tissue to demonstrate impres- 
sive changes in ionic content was the 
lymph gland, in which there were decreases 
in potassium and reciprocal increases in 
sodium and chloride. These changes re- 
flected destruction of radiosensitive lym- 
phatic tissue and consequent ingress of 
extracellular fluid. 

Splenic electrolytes were affected only 
slightly by irradiation, and behaved simi- 
larly to lymph nodes. 

The liver demonstrated distinct eleva- 
tions of sodium and chloride after the first 
postirradiation week, but these elevations 
corresponded closely to observed increases 
in water content. Liver potassium re- 
mained constant. 

The ovary exhibited prompt and persist- 
ent reduction in potassium content follow- 
ing irradiation. Equivalent reduction was 
not noted in the testis, possibly because its 
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position screened it more effectively from 

irradiation. 

Few alterations were observed in the 
more radioresistant tissues, such as muscle, 
adrenals, and kidneys. 

Despite histologic changes, the gastro- 
intestinal mucosa showed no important dis- 
turbances of potassium content. 

The fact that muscle potassium and 
muscle chloride remained unchanged indi- 
cated that this tissue was not only resist- 
ant to irradiation effects, but that it also 
remained virtually unaffected by the fever, 
infection, anorexia, etc., that developed in 
our animals. There is some evidence, how- 
ever, that muscle lost intracellular sodium 
after the sixth postitradiation day. This 
phenomenon remains unexplained. 

These observations agree in general with 
the conclusions reached by external bal- 
ance studies; thus there are few data to 
suggest ionic and water depletion as op- 
posed to ionic and water loss. 

It is pointed out that correlation of 
results of different workers in this field is 
by no means easy, because of different spe- 
cies of animals studied, variations in dos- 
ages of radiation used, inconsistencies in 
degree of gastrointestinal symptoms pro- 
duced, and uncertainties as to interpreta- 
tion of behavior of isotopes in the presence 
of anorexia. 

Philip B. Price, M.D. 

Salt Lake General Hospital 
Salt Lake City 15, Utah 
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KILOCURIE REVOLVING COBALT-60 UNIT 
FOR RADIATION THERAPY 


By L. H. LANZL, Px.D., D. D. DAVISON, M.S., and W. J. RAINE 
Argonne Cancer Research Hospital, The University of Chicago 
CHICAGO, ILLINOIS 


I. INTRODUCTION 


ITH the development of the nuclear 

reactor over a decade ago, it became 
apparent that certain reactor-produced 
isotopes could compare favorably with 
radium as a therapeutic agent. One of the 
most promising of these isotopes, Co®, has 
led to the design of several cobalt therapy 
units! in which the source-to-skin distance 
is as large as the target-to-skin distance of 
conventional roentgen-ray equipment. One 
such unit has been designed and built at 
the Argonne Cancer Research Hospital at 
the University of Chicago. Because of the 
distinct advantages of rotation or revolu- 
tion therapy’ in regard to the dosage distri- 
bution obtainable, it was decided to in- 
corporate the moving beam feature in the 
unit for the hospital. It was further de- 
cided to build the unit so that, during treat- 
ment, the patient would be in a recumbent 
rather than in a sitting position. In this 
way, better immobilization of the patient 
is obtained. 

During treatment, the patient is held 
in a fixed position, while the source ‘‘re- 
volves” in a vertical plane around the pa- 
tient. (Following astronomical terminol- 
ogy, the motion of one object about an- 
other is described as revolution, whereas 
the motion of an object turning about its 
axis is described as rotation. Thus, the 
type of treatment which is used with this 
unit is more properly termed revolution 
therapy.) 

Figure I is a photograph of the com- 
pleted unit. The unit may be divided into 
several component parts: (1) the Co 
source itself; (2) the main shield, including 
the source shutter, light localizer, and col- 
limating system; (3) the large rings which 
support the shield; (4) the drive mech- 
anism by which the shield is moved around 


Fic. 1. Photograph of the cobalt-60 revolution ther- 
apy unit. The main shield, treatment cot and rails, 
and auxiliary control panel are visible. The view- 
ing window appears in the background. 


the patient; (5) the control console. 

The revolving type of motion is obtained 
by having the shield mounted on the pe- 
riphery of a pair of large rings held rigidly 
together, and having the rings turn about 
their common axis. 

The above component parts, as well as 
source preparation, irradiation, and load- 
ing, will be treated in detail below. 


2. COBALT-60 SOURCE CONSIDERATIONS 


In many respects, the design of the whole 
unit is dependent upon the physical size 
and the intensity of the source of radia- 
tion. As a result of a study of source con- 
siderations in terms of present-day radia- 
tion therapy standards of intensity and 
penumbra, including the not-so-standard 
feature of revolution, it was found reason- 
able to use a source, in the shape of a right 
cylinder, 3 cm. long and 0.75 cm. in di- 
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ameter, with the central ray of the useful 
beam along the axis of the cylinder. (The 
cross sectional area of the source, as seen in 
the direction of the useful beam, is then a 
circle of 0.75 cm. diameter. This is equal 
to or larger than some of the sizes of focal 
spots in current roentgen therapy ma- 
chines, but is smaller than the source 
diameter of other cobalt units.) For this 
geometry, the self-absorption of the useful 
part of the gamma-ray output is greater 
than for a source of larger cross sectional 
area and smaller length, but it is felt that 
the advantage of less penumbra outweighs 
these efficiency considerations. 

In a unit in which a collimating applica- 
tor can be brought to the surface of the 
skin, the size of an extended source is not 
as important a consideration as in the mov- 
ing beam case, where the collimator has 
to be placed at some distance from the 
patient to allow clearance between the 
collimator and the patient. (It should be 
pointed out that the penumbra may be 
decreased by increasing the ratio of source- 
collimator distance to collimator-tumor 
distance. But here, a compromise has to 
be reached between penumbra and (1) effi- 
cient use of the source because of the in- 
verse square law, and (2) unwieldiness of 
the unit.) From the point of view of acti- 
vation, a source as small as this can be 
produced in a reasonable time with sufhi- 
cient curie content to be useful in therapy 
if the highest available neutron fluxes are 
procured. 

The highest neutron fluxes available to 
date in the United States are those from 
the Materials Testing Reactor which is 
operated by the’Phillips Petroleum Com- 
pany for the Atomic Energy Commission. 
Although peak fluxes of 5X10" thermal 
neutrons per square cm. per second exist 
in certain reflector positions, average fluxes 
of 2X10" thermal neutrons per square cm. 
per second and 1 X10 fast neutrons per 
square cm. per second are available.® 

Co®*® has a thermal neutron capture 
cross section of 34.8 barns.* Assuming this 
cross section, no burn-up of Co®%, a half- 
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life of 5.3 years for Co®, and a flux of 
2X10" thermal neutrons per square cm. 
per second, a specific activity of 150 curies 
per gram can be produced with an activa- 
tion time of eight months. This calculation 
is valid for very small samples, but not for 
large samples, due to self-protection and 
flux depression. Due to difficulties in calcu- 
lating’? flux depression, measurements of 
this quantity as well as of self-protection on 
a piece of cobalt 3 cm. long and 0.75 cm. 
in diameter, weighing 11.7 gm., were 
made by Drs. J. S. Levin and D. J. Hughes 
at the Brookhaven National Laboratory 
at our request. These measurements have 
been reported in detail by them.® With ex- 
perimental conditions similar, but not 
identical to those of the Materials Testing 
Reactor, their results gave a factor of 0.77 
for self-protection and 0.58 for flux depres- 
sion. The net effect is that the activity of 
the cobalt would be 0.77X0.58=0.45 of 
the activity calculated on the basis of a 
uniform, undepressed thermal neutron flux. 
Thus, it would take about eighteen months 
to produce a source of 150 curies per gm. 
assuming the above conditions. There 
would be less self-protection and flux de- 
pression if the source were divided into 
smaller units, activated at various places 
in the reactor. However, due to the in- 
creased handling, encasing, and reactor 
loading problems, it was decided not to 
take advantage of this possibility. 

A source of the above size, shape, and 
specific activity would give a dose of 35 
roentgens per minute in air at 82 cm. as 
seen along the axis of the cylinder. This 
dose is calculated using the value’ of 13.0 
roentgens per hour per millicurie at 1 cm. 
for Co®, and the tables of the self-absorp- 
tion function, F,(ua), as given by Dixon.$ 

In the planning stage of source acquisi- 
tion, the above calculations were used as 
the basis for (1) the strength of the final 
source, 7.¢., I§O curies per gm. or 1,750 
curies total, and (2) the source-to-tumor 
distance of the entire unit. Since, however, 
it was more convenient for film depth dose 
work, as well as being a more cautious 
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2. Schematic cross sectional drawing of the main shield. The shutter is shown in the open 


position; the closed position is indicated by dotted lines. 


procedure, it was planned to start opera- 
tions with a source of about one-third full 
strength. This first source was actually re- 
moved from the reactor when it had 
reached 650 curies or 56 curies per gm. 
Using the measurements of the undepressed 
flux made by Materials Testing Reactor 
personnel and the measurements of the 
source (made with a Bureau of Stand- 
ards Co® calibrated Victoreen thimble 
chamber), and assuming no burn-up of 
Co®, the flux depression and self-protection 
factor is found to be 0.35 rather than 0.45. 
At this writing, the final source is still 
under activation. 


3. MAIN SHIELD 


A sketch of the main source shield is 
given in Figure 2. The shielding material 


is natural uranium in metallic form. Uran- 
ium is one of the best shielding materials 
available because of its high density and 
high atomic number. A lead shield of 
equivalent shape and with an equal Co 
gamma-ray attenuation would weigh al- 
most four times as much. The thickness of 
uranium in the shield between the source 
position and the surface is 14 cm. Using a 
broad beam absorption coefficient’ of 
1.045 cm.~1, this thickness gives an at- 
tenuation factor for Co® gamma rays of 

The source is held rigidly in the main 
shield by means of a silver-plated uranium 
plug. In turn, the plug is held firmly in 
place within the main shield by a steel 
retaining plate backed by a thin neoprene 
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Fic. 3. Schematic drawing of the main shield showing a cross sectional view at the position of the shutter, 
in a plane normal to the useful beam. The shutter gear train and drive are indicated, as well as the support 


trunnions. 


disk. The plug hole in the main shield is 
lined with a thin brass cylinder to prevent 
the uranium plug from being corroded into 
place. 

The diameter of the source hole in the 
shield is larger than the aluminum case of 
the source by 2 mm.; the length is greater 
by 1 mm. Thus, the shield may accommo- 
date a larger source than that now in use, 
and it provides more than sufficient clear- 
ance during the loading of the source into 
the shield. Directly in front of the source, 
a thin aluminum plate serves as an extra 
safety device, should the source come off 
the end of the plug. 

The gamma-ray beam is controlled by a 
shutter which is an integral part of the 
main shield. It consists of a thick uranium 
disk with a conical-shaped aperture whose 
axis is along a diameter in the mid-plane 


of the disk. “On” and “off” positions of 
the shutter are obtained by go° rotation of 
the disk. In its “off” position, the minimum 
thickness of uranium provided by the shut- 
ter is 14 cm. In the “‘on”’ position, the shut- 
ter leaves the beam completely free of 
absorbing material. The shutter is motor- 
driven through a mechanical gear train 
containing two springs, a mechanical stop, 
and a magnetic clutch. Figure 3 is a cross 
sectional drawing of the main shield, with 
the shutter in the open position. During an 
opening cycle, the clutch is energized and 
the motor provides the necessary work to 
overcome any off-balance of the shutter as 
well as work against the springs. During a 
normal closing cycle, the springs assist 
the motor. 

However, during a power failure or emer- 
gency shut-off, the clutch is de-energized, 
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Fic. 4. Photograph of the main shield (without col- 
limator), showing the shield within the steel 
cradle. The beam emerges through the hole at the 
top when the shutter is in the “open” position. 
The shutter gear train is partially visible, as well 
as one of the support trunnions. 


and either one of the springs contains 
enough potential energy to close the shut- 
ter. Thus, the shutter would be closed 
under the unlikely condition of simultane- 
ous power and single spring failure. Fur- 
ther, under the remote condition that the 
two springs and the power should fail, the 
shutter could be closed with an ordinary 
wrench or pliers. 

The shutter is provided with a positive 
mechanical stop in the open position. In 
the closed position, it is provided with a 
combination spring and pneumatic shock 
absorber. 

Immediately adjacent to, and on the ex- 
terior side of the shutter, is a thin mirror 
which forms a part of the light localizer. 
The entire light localizing system is com- 
posed of two mirrors, a lens, and a 32 candle 
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power automobile lamp. The lens is pro- 
vided for the dual purpose of light gather- 
ing and shortening the physical distance 
between the lamp and the first mirror men- 
tioned above. 

The uranium shield is cradled in a steel 
shell onto which is welded a pair of trun- 
nions. Figure 4 is a photograph showing 
the main shield within the steel cradle, with 
one of the support trunnions visible. Part 
of the shutter gear train can also be seen. 
The main uranium shield consists of two 
separate castings which are bolted to each 
other and, in turn, to the steel cradle. The 
total amount of uranium in the main 
shield, excluding the collimator, is 361 
kilograms. 

Two types of collimating systems have 
been designed and built. One is a set of 
eleven fixed collimators giving a variety of 
square and rectangular field shapes. A 
cross sectional view of this type of colli- 
mator is shown in Figures 2 and 5. The 
second type is a variable collimator which 
is composed of two pairs of interlocking 
leaves. The opening between each pair can 
be adjusted independently, thus giving 
either square or rectangular field shapes. 
Figure 6 is a cross sectional view of the 
variable collimator. The letter 4 in Figure 
6 indicates the location of the interlocking 
leaves. The penumbra at the center of 
rotation of the large rings is also indicated 
in Figures 5 and 6. Both types of collima- 
tors are composed of a 4 cm. thickness of 
uranium, which reduces the intensity of 
the primary beam to 1.5 per cent except 
where the leaves of the variable collimator 
overlap. In this case, the intensity is atten- 
uated to 0.02 per cent of the primary beam. 

The collimators are easily interchange- 
able. Also, they can be rotated about an 
axis which lies along the central ray of the 
gamma-ray beam. A scale calibrated in 
degrees is provided for this motion. The 
weight of the collimators rests on ball bear- 
ings (see Fig. 2). The collimator structure 
is provided with four indents, 90° apart, 
such that a stationary spring loaded pin 
attached to the main shield is engaged 
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Fic. 5. Diagram of main shield with one of the fixed collimators. The geometrical penumbra is indicated 
at the position of the tumor area. The fixed collimators are held in place with a spring-loaded latch ar- 


rangement. 


when either pair of collimator edges is 
parallel to the axis of the large rings. This 
facilitates the alignment of the most fre- 
quently used collimator angles. 

As previously mentioned, the distance 
from the source to the tumor center is 
81.6 cm. The collimator-to-tumor distance 
is 49.4 cm. for the fixed units and 44.6 cm. 


for the variable model. This distance can 
be reduced conveniently by means of an 
extension cylinder, but cannot be increased. 
With these collimators, the maximum 
field size obtainable at the tumor area is a 
15 by 15 cm. square. The uncollimated 
beam gives a field which is the circum- 
scribed circle of the square. 
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Fic. 6. Diagram of main shield with the variable collimator. The geometrical penumbra is less than for the 
fixed collimator because the variable one is closer to the tumor area. Letter 4 refers to the interlocking 
leaves of the collimator itself. The surrounding shell is a safety device which automatically turns off the 
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Fic. 7. Sketch of unit indicating revolution of the main shield. The silhouette 
of a man gives a size comparison. 


4. MOTIONS OF MAIN SHIELD 
AND TREATMENT COT 

The main shield is capable of two kinds 
of motion. As previously mentioned, one 
of these is a revolving motion in a vertical 
circle. This motion is indicated in Figure 7. 
The motion of the main shield during 
treatment can be any number of complete 
revolutions or a sector of arbitrary angular 
size over an arbitrary portion of the circle. 
It can also be used at an arbitrary fixed 
angle. 

The second motion is an angulating one 
of the main shield about its trunnions, as 
illustrated in Figure 8. This angulating 
motion occurs about an axis which lies in 
the plane of the vertical circle and is per- 
pendicular to the gamma-ray beam (2.e., 
an axis parallel to the tangent of the verti- 
cal circle). The maximum obtainable angle 
is 45° with the vertical in one direction. 

The treatment cot can be positioned by 


one rotational and three orthogonal linear 
motions. The rotational motion, as indi- 
cated in Figure 9, is about a vertical axis. 
The cot can be rotated up to 44° in both 
directions from the position normal to the 
large rings. The three linear motions are: 
along a pair of rails in the direction of the 
long axis of the cot, perpendicular to the 
rails in a horizontal plane, and vertical. 
The cot and its supporting rails can be 
seen in Figure 1. The length of the rails, 
combined with the overhang of the cot 
beyond their ends, allows a total movement 
in the direction of the rails of 212 cm. This 
motion is displayed in Figure 8. The reason 
for this rather large movement is to permit 
the placing of any portion of a patient in a 
position within the gamma-ray beam. 

A schematic drawing indicating the 
treatment cot motion transverse to the 
rails is presented in Figure 10. A wire and 
pulley system assures that the transverse 
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Fic 8. The angulating motion of the main shield is shown in this top view. Also shown here is the extent of 
motion of the treatment cot in the longitudinal direction of the rails. 


motion of the cot is parallel to the rails 
and that the cot moves easily. The range 
of this movement is 25.5 cm. 

The cot is 203 cm. long and 61 cm. wide. 
However, since it can be placed in the path 
of the main shield under certain conditions 
of rotation when the main shield moves in 
the lower half of the vertical circle, the cot 
is provided with a set of removable leaves 
on each side (see Fig. 9). A leaf is 12.7 cm. 
wide and 25.4 cm. long. 

The vertical motion of the cot is shown 
in Figure 11. In this motion, the cot is 
motor-driven and has a range of 30.5 cm. 

The one rotational and three linear 
motions of the cot, as well as the revolu- 
tion and angulation motions of the main 
shield, are calibrated in metric units or 
degrees. Thus, the patient line-up can be 
reproduced with speed and accuracy from 
day to day. 


§. SUPPORT STRUCTURE AND 


DRIVE MECHANISM 

Figure 12 is a schematic drawing show- 
ing the various components of the support 
structure and drive mechanism for the 
main shield. The large rings, on which the 
main shield is mounted, consist of two 
steel hoops joined by ten cross members to 
which they are welded. Each hoop is 10.2 
cm. wide, §.1 cm. thick, and has an outside 
diameter of 170.2 cm. The hoops are 66.0 
cm. apart. 

A counterweight is fastened on a pair of 
cross members of the large rings, diametri- 
cally opposite the main shield. Its weight is 
equal to that of the shield. With a system 
balanced in this manner, it is possible to 
rotate the rings with a minimum of power. 

The weight of the shield, counterweight, 
and large rings is supported by a steel 
structure composed of plates strengthened 
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Fic. 9. Rotational motion of the treatment cot support is shown in this top view. The side leaves of the cot 
are removable for the extreme situations where the cot is in the path of the main shield as it revolves about 


a patient. 


by webbing. This structure is in turn 
welded to a nearly circular steel base plate 
(see Fig. 1). 

As previously mentioned, the large 
rings revolve about their common axis. 
The rings move on a set of eight rollers, 
four for each ring, which are mounted on 
the steel support structure (labeled “‘bot- 
tom support rollers” in Fig. 12). In addi- 
tion, there are eight spring-loaded side 
rollers, which serve to keep the rings 
properly centered within the unit. One 
pair of the bottom support rollers friction- 
drives the large rings while the remaining 
six are idlers. 

The drive rollers are connected by a 
gear train to a 1/6 horsepower Thymotrol 
Drive Unit (manufactured by General 
Electric Company), which gives any de- 


sired speed from zero to two revolutions 
per minute of the large rings in either direc- 
tion. The speed may be varied during a 
given treatment if desired. The gear train 
includes a fail-safe magnetic brake as well 
as a clutch. 

Figure 13 is a photograph of the partially 
completed unit. This view shows the large 
rings with the main shield in position. 
The support structure, some of the rollers, 
and the drive motor are visible. 

Another view of the partially completed 
unit is displayed in Figure 14, which shows 
the main shield mounted in the large 
rings. The gear train which is necessary to 
operate the angular motion of the shield 
is also visible. The angular position is ad- 
justed manually. (It would be a simple 
matter, however, to convert this motion 


Vou. 74, No. 5 Kilocurie Revolving Cobalt-60 Unit 907 


TREATMENT COT— 


Fic. 10. Sketch of unit showing extent of transverse movement of treatment cot. 


from hand to motor operation.) It is indi- ponents of the main shield is provided 
cated by means of a mechanically coupled through a set of eight slip rings which are 
dial which is calibrated in degrees. affixed to the large rings. 


Electrical power for the various com- As can be seen in Figure 1, the entire 
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Fic. 11. Side view indicating vertical motion of the treatment cot. In its uppermost position, the 
cot is at the center of the large rings. Rails and elevating motor are also indicated. 
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Fig. 12. Diagram of main drive gear train and support structure of large rings. The fail-safe 
magnetic brake which is near the shaft support is not visible. 


support structure, including the large 
rings, is enclosed in sheet metal trim. The 
trim is stationary except for the section on 
the inner circular surface. This section is 
rigidly fastened to the large rings and con- 
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Fic. 13. Photograph of the unit during construction, 
showing main shield, counterweight, side rollers, 
drive rollers, large rings, and a part of the drive 
motor. 


tains an opening for the main shield. (See 
also Fig. 12 and 15.) 

It was mentioned in Section 4 that a 
treatment plan may be obtained in which 
the source moves through a sector of arbi- 


Fic. 14. Photograph of the unit during construction 
with the main shield mounted between the large 
rings. The shield angulation gear train and the 
variable collimator are visible. The safety shell and 
the trim are not shown. 
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trary angular size, over an arbitrary por- 
tion of the circle. For this type of treat- 
ment, a mechanically coupled gear train 
extends from the large rings to a dual 
limit switch device. Each limit switch may 
be set independently, and when the main 
shield reaches the angle of either of them, 
the motion of the large rings is reversed. 
To avoid a very costly large gear for trans- 


mitting the information of the position of 


the main shield to the limit switch device, 
a pin and star wheel arrangement has been 
employed. 

On the left-hand side of Figure 15, the 
two limit switch control knobs as well as a 
pointer which indicates the position of the 
main shield on the vertical circle are 
shown. This figure also shows the revolv- 
ing part of the trim and, below the shield, 
the dial which indicates the angular posi- 
tion of the shield. 


6. CONTROLS 


The unit is controlled from the console 
which is located outside the treatment 
room. However, some of the adjustments 
are made within the room from auxiliary 
panels located on the unit itself. 


Fic. 15. Photograph showing, on the extreme left, 
the dual angular position controls with reversing 
switches for sector irradiation, main shield posi- 
tion indicator, revolution direction and jogging 
controls, and vertical motion controls for the 
treatment cot; in the center, the main shield with 
angulation controls and indicator. The treatment 
cot is visible to the right. 
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Fic. 16. Photograph of control console, with shutter 
and revolution controls and intercommunication 
unit on the right-hand parel. The power key 
switch, scattered radiation meter, dose selector, and 
computer are shown on the left panel. The viewing 
window is shown on the extreme left. 


Figure 16 is a photograph of the control 
console. The right-hand panel contains 
the revolution and shutter controls as well 
as an intercommunication unit. The revolu- 
tion and shutter controls include the fol- 
lowing: 

(1) A selector switch with three posi- 
tions: one for complete revolution, a 
second for sector, and a third for fixed 
therapy. 

(2) A treatment start button which 
initiates both the motion of the large rings 
and the opening of the shutter. 

(3) A treatment stop button by which 
the large rings can be stopped and the shut- 
ter closed manually. (The automatic treat- 
ment stop system which is used during 
normal operation is discussed below.) 

(4) A pair of buttons, one of which pre- 
sets clockwise and the other, counterclock- 
wise revolution of the main shield. In the 
case of complete revolution, this preset 
direction will continue during the entire 
treatment. In sector irradiation, the direc- 
tion set is that of the initial sweep, after 
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which the motion keeps reversing itself 
automatically. 

(5) A pair of lights, one labeled ‘“‘clock- 
wise,” one “counterclockwise.” The light 
which is on indicates the direction in which 
the main shield will move or is moving. 

(6) A revolution speed control which can 
be set at any value from zero to a maximum 
of two revolutions per minute. (The speed 
can be varied during treatment if desired.) 

(7) A dial, calibrated in degrees, which 
indicates the position of the shield on the 
vertical circle. 

(8) An emergency stop button which 
allows the shutter to be closed by the 
springs, whereas it is normally driven 
closed by the shutter motor (see Section 
3). This button also stops the revolving 
motion by means of the magnetic brake 
which in this case operates in addition to 
the dynamic braking of the Thymotrol 
unit. 

(9) Another pair of lights, one indicating 
that the shutter is fully opened, and the 
other, that it is fully closed. 

(10) A revolution jogging button which 
is used to revolve the shield with the shut- 
ter closed. 

The left-hand panel of the control con- 
sole contains the power key switch and 
indicating light, a dose selector, dose com- 
puter, and a scattered radiation meter. 

The dose computer is a gasoline com- 
puter of the type used in most gasoline 
pumps in the United States. The “rate 
wheels” for this application are set to 
correspond to the air dose rate at the cen- 
ter of revolution of the main shield. The 
“quantity wheels” of the computer then 
indicate the treatment time in minutes, 
and the “money wheels,” the dose in 
roentgens. As the source decays, the dose 
rate setting is decreased correspondingly. 
The computer does away with a time decay 
chart and concomitant calculations, but 
does not, of course, eliminate depth dose 
considerations. The computer is powered 
by a synchronous timing motor which is 
actuated by the opening of the shutter. 

The dose selector is mechanically con- 
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nected to the dose computer in such a way 
that power is derived from the timing 
motor of the computer. The dose selector, 
as its name implies, is a device to set the 
required dose, rather than using the more 
standard procedure of setting the required 
time of treatment. It should be pointed 
out that the value to be set on the dose 
selector is the air dose adjusted for depth 
and tissue dose correction factors, rather 
than merely the air dose. The actual set- 
ting is accomplished by turning three inde- 
pendent wheels, each corresponding to one 
digit, in hundreds, tens, and units. 

As the treatment proceeds, the dose 
selector reads an ever-decreasing number, 
corresponding to the number of roentgens 
still to be delivered. When it reaches zero, 
i.e., when the desired dose has been given, 
the dose selector provides an electrical sig- 
nal which automatically closes the shutter 
and stops the motion of the shield. At all 
times during treatment, the dose de- 
livered as well as the time of irradiation 
appear on the computer. At the con- 
clusion of the treatment, the computer 
thus provides a check on the total dose and 
time of irradiation. 

If it is desired not to use the dose selec- 
tor and computer, or if a treatment is to 
be interrupted, the treatment stop button 
may be used to stop the motion of the 
shield and close the shutter. 

The scattered radiation meter gives the 
reading of a halogen-filled Geiger counter 
which is located in the treatment room 
and serves as a monitor. 

Within the treatment room, and 
mounted directly on the Co® unit, are two 
auxiliary control panels. These panels are 
shown in Figures 1 and 15. The panel 
shown in Figure 1 contains: the controls 
for the vertical motion of the treatment 
cot; the power switch for the light locali- 
zer; an emergency stop button; shutter 
“open” or “closed” lights; revolution 
direction controls and indicating lights; 
and a jogging control for revolving the 
main shield while the shutter remains 
closed. The auxiliary control panel shown 
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7. Sketch of room layout showing position of cobalt unit, control console, and viewing window as well 


as radiation labyrinth. Scattered radiation measurements at points 4, B, and C are given in the text. 


in Figure 1§ contains: a second set of con- 
trols for the vertical motion of the treat- 
ment cot; a third set of revolution direc- 
tion and jogging controls; a main shield 
position indicator; and dual angular posi- 
tion controls with reversing switches for 
sector irradiation. 

Surrounding the part of the main shield 
which faces the center of the unit is a pres- 
sure-sensitive safety shell. Its function is to 
turn off the unit, should the shell be dis- 
placed even slightly with respect to the 
main shield by some obstacle placed in its 
path. The position of this shell is indicated 
in Figure 6. 


7. ROOM LAYOUT 


Figure 17 is a diagram showing the lay- 
out of the area surrounding the cobalt unit. 


The unit itself is in a room which has a 
lead-lined door as well as a radiation 
labyrinth. The control console is located 
adjacent to a zinc bromide viewing win- 
dow, to allow the operator to see the pa- 
tient at all times. 

The angulating motion of the main 
shield is limited by a stop which is located 
so that the gamma-ray beam cannot strike 
the 45.7 cm. concrete wall without first 
penetrating the counterweight. The dia- 
gram indicates the two extreme positions of 
the main shield in its angulating motion. 

The room containing the unit is located 
below ground on the lowest level of the 
building. The space above the room con- 
tains mechanical building equipment and 
is not occupied except for occasional main- 
tenance. 
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Fic. 18. Photograph of cobalt slug encased in the 
aluminum jacket. The aluminum spider, used 
during activation, and a 15 cm. scale also appear 
in the picture. 


8. SOURCE ACTIVATION 


Among the problems of high specific 
activation of cobalt is that of providing 
sufficient cooling for it during activation. 
The heating of the cobalt is due primarily 
to its absorption of reactor gamma rays, 
the capture gamma rays of Co®, beta rays 
of Co®, and gamma rays of Ni®. The most 
important of these is the absorption of 
the capture gamma rays. These gamma 
rays are emitted almost instantaneously 
following neutron capture. The maximum 
gamma-ray energy emitted per neutron 
captured is 7.7 mev.!® This energy may or 
may not be confined to a single photon. 
Actually, there is a spectral distribution of 
photons, with a peak at I mev., which 
causes more heating than if all the photons 
were emitted at 7.7 mev. The method of 
dissipating this heat is to pass water over 
the source, allowing the water to absorb 
the heat. 

Since, however, activated cobalt is likely 
to be covered with radioactive cobalt oxide 
dust, the source is encased in an aluminum 
jacket. To insure intimate contact between 
the cobalt and aluminum, a shrink-fitting 
procedure is used in jacketing. The jacket 
is welded closed and completely covers 
the cobalt. Thus, the cooling water actually 
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passes over the aluminum. The source is 
held securely in the water stream by means 
of an aluminum spider. Figure 18 is a pho- 
tograph of the jacketed source and the 
spider, along with a 15 cm. scale. The 
jacket is extended over one end of the 
source, forming a cup. There are two small 
holes in the walls of the cup which serve 
to secure the source to the uranium plug 
(see Section 3). 

After a source reaches the desired 
strength, the source and spider are re- 
moved from the reactor. For the first 
source, a measurement was made several 
months before its planned removal, to 
make certain that it would have the de- 
sired strength. 
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Fic. 19. Sketch of encased cobalt cylinder and 
uranium plug. The method of assembly includes 
the use of the pin wrench. 
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Fic. 20. Schematic drawing of the transfer shield in position for loading a source into the main shield. The 
leveling and adjusting screws are needed to align the axis of the port in the transfer shield with the plug 


hole in the main shield. 


The source and spider are then shipped 
in an appropriate cask to the Argonne 
National Laboratory, where the source is 
removed from the spider and affixed to the 
uranium plug. Due to the high activity, 
this operation is accomplished with the 
use of a hot-cave and one of the Ar- 
gonne master-slave manipulators."' After 
the source is removed from the spider by 


Sawing, it is placed over the small end of 


the uranium plug. A small wrench confines 
two spring-loaded pins until the source is 
seated on the wrench. Figure 1g is a dia- 
gram showing this operation. The wrench 
is removed and the source is then fully 
seated on the uranium plug, with the pins 


engaged in the small holes on the sides of 


the cup end of the source jacket. This 
uranium plug with the source is then 
loaded into a transfer shield. 


in 


TRANSFER SHIELD AND 
LOADING PROCEDURE 


The transfer shield was designed and 
built to facilitate the handling and loading 
of the cobalt into the main shield. By its 
use, a dry loading procedure is accom- 
plished. The rear part of the shield consists 
of a turret with three identical and equally 
spaced holes with diameters just slightly 
larger than the uranium plug discussed 
earlier. The purposes of the three holes are: 
one for line-up with the main shield, the 
second for a new source, and a third to ac- 
commodate a decayed source. Figure 20 is 
a cross sectional drawing of the transfer 
shield placed adjacent to the main shield. 
(In this view, only one of the holes is 
visible; the others are not in the plane of 
the drawing.) The front part of the trans- 
fer shield has but a single hole through 


| 
i 
NP 
| i 
| 


914 L. H. Lanzl, D. D. Davison and W. J. Raine 


which a source is placed in or removed 
from the main shield. The turret rotates 
about a horizontal axis such that any one 
of the three holes in the turret can be lined 
up with the hole in the front section. 

The loading procedure is as follows: The 
uranium plug with the source is placed 
into one of the turret holes to such a depth 
that the source is near the center of the 
transfer shield. The rear of the uranium 
plug is bolted to the turret. A solid ship- 
ping plug is placed into one of the unused 
turret holes with its forward end extending 
into the front portion of the transfer shield. 
The purpose of the shipping plug is to re- 
duce the external radiation. 

The shield is then transferred to the 
hospital site. There it is placed on a mov- 
able table and aligned with respect to the 
main shield with the aid of leveling and 
adjusting screws. A decayed source is sub- 
sequently removed from the main shield 
by means of a_ hand-operated loading 
wrench. The turret is rotated, placing a 
new source in the loading position. The 
new source is then pushed into place in the 
main shield. The transfer shield is removed, 
and the steel retaining plate (see Fig. 2) is 
replaced to secure the uranium plug and 
source. During loading, the main shield 
remains in place in the large rings. How- 
ever, a section of the trim is removed to 
facilitate the loading procedure. This en- 
tire operation has now been performed 
twice. The total time required for it has 
not exceeded two hours. 


IO, SCATTERED RADIATION 


Although a complete survey of scattered 
radiation is not included in this paper, a 
few values of the radiation as measured 
outside the main beam under certain typi- 
cal conditions will be given. Measurements 
were made with a 650 curie cobalt source 
in the main shield, with the shutter opened. 
The various positions of the detector, 
which was an ion chamber, are indicated 
by letters in Figure 17. Some measure- 
ments were taken with a 30 cm. cube of 
unit density masonite, placed in the beam 
so that its center was on the axis of revolu- 
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tion of the main shield. These measure- 
ments are referred to below as having a 
“scatterer” in the beam. The position of 
the main shield as far as its revolving mo- 
tion is concerned is as shown in Figure 17. 

With the main shield set at zero degrees 
angulation, 7.e., with the central axis of the 
gamma-ray beam pointing directly at the 
center of the counterweight, the measure- 
ments at Position 4 (Fig. 17) indicated a 
field strength of 305 milliroentgens per 
hour (mr per hr.) with a scatterer, and 
110 mr per hr. without a scatterer. The 
amount of scattered radiation varies with 
the size of the collimator. These measure- 
ments were made with a collimator giving 
a beam whose cross section was 10 by Io 
cm. at the center of the large rings. 

The measurements at 8, with zero de- 
grees angulation, gave 7 mr per hr. with a 
scatterer and 4 mr per hr. without a scat- 
terer. The measurements at B with 25 
degrees shield angulation gave 80 mr per 
hr. with a scatterer and 20 mr per hr. with- 
out. The measurements at C with the room 
door closed gave zero mr per hr. for the 
experimental combinations with and with- 
out the scatterer, at zero and 25 degrees 
shield angulation. Since the ion chamber 
has a limiting sensitivity of about 0.5 mr 
per hr., the results at C should be inter- 
preted to mean that the level is lower than 
o.§ mr per hr. 

Measurements of the radiation field in 
the immediate vicinity of the main shield 
have also been made with the shutter 
closed, again using a 650 curie source. The 
weakest place in the shield is just behind 
the steel retaining plate (see Fig. 2). On 
the trim surface directly behind the plate, 
the reading was 7 mr per hr. An additional 
piece of lead affixed to the steel plate re- 
duced this to 3 mr per hr. On either side 
of the unit at points on the trim adjacent 
to the shield, the values ranged from 0.8 
mr per hr. near the front of the shield to 
zero near the rear. At various points in 
front of the shield, the results varied from 
2.5 mr per hr. to zero. 

A reference was made in Section 6 to a 
scattered radiation monitor, which is a 
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halogen-filled Geiger counter (Victoreen 
Instrument Company Number CK-1034). 
It is mounted directly above the zinc 
bromide window (see Fig. 17). The main 
beam never strikes this region of the wall. 
However, when the shutter is in the open 
position with a 2 by 2 cm. beam, the shield 
angulation set arbitrarily at 25 degrees, 
and no scatterer in the beam, the scattered 
radiation field is 2 mr per hr. at the win- 
dow. With maximum beam size, the shield 
angulation set at zero degrees, and with a 
scatterer in the beam, the scattered radia- 
tion field is 100 mr per hr. at the window. 
With the shutter closed, the scattered 
radiation at the window is essentially 
zero. Thus, the monitor gives various read- 
ings depending upon the various conditions 
described above when the shutter is in 
the open position, and gives a zero reading 
when the shutter is closed. 

The monitor is also used as an alarm 
system. It is set to trigger a horn, should 
the door to the treatment room be opened 
while the shutter is open. If this occurs, 
a door interlock automatically causes the 
shutter to close. The horn will, neverthe- 
less, sound briefly, because there is a time 
lag in the monitor circuit. 

The horn is also triggered if the level of 
radiation at the monitor ever exceeds 500 
mr per hr. with the door either open or 
closed. The personnel would thus be warned 
in the remote chance of source dislocation. 


Il. SUMMARY 


A cobalt-60 revolution therapy unit has 
been designed, built, and placed in opera- 
tion. The unit was designed to hold a 
source of 1,750 curies, although it could 
accommodate a source of twice that 
strength. (At this writing, the unit contains 
a 650 curie source.) The source shield re- 
volves either completely or in sectors about 
a recumbent patient. In addition, the 
shield itself can be angulated. The distance 
from the source to the center of revolution 
is fixed at 81.6 cm. The treatment cot is 
aligned by means of one rotational and 
three linear motions. Rectangular and 
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square field shapes of arbitrary size up to 
15 by 15 cm. are available. 
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THE FIFTY-SIXTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE FIFTY-SIXTH ANNUAL 

MEETING of the American Roent- 
gen Ray Society was held at the Palmer 
House in Chicago, Illinois, September 20 
to 23, and, as was expected, it was a splen- 
did meeting. The program, which had been 
arranged by President-Elect Paul C. Hodges 
and his Committee, was an interesting and 
instructive one. 

The scientific session of the meeting was 
opened on Tuesday morning by the Call to 
Order by President Joshua C. Dickinson, 
and the Address of Welcome to the Society 
was delivered by Lawrence A. Kimpton, 
Chancellor of the University of Chicago, 
Chicago, Illinois. His excellent address was 
a fine prologue to the installation of Presi- 
dent-Elect Paul C. Hodges as President by 
President Dickinson and Dr. W. Edward 
Chamberlain, Chairman of the Executive 
council. President Hodges chose as the 
subject of his Inaugural Address “Radi- 
ology in the Seventh Decade.’* It was a 
stimulating discussion of the future of 
radiology in the seventh decade and it at- 
tracted the attention of all those in attend- 
ance. Some of the important points which 
were raised by Dr. Hodges in his Presiden- 
tial Address had to do with hospitals and 
the hospital departments of radiology and 
he called attention to two issues which are 
extremely important to this relationship: 
namely, “Hospital departments of radi- 
ology must be administered by radiologists 
and not by hospital superintendents”; 
secondly, “Hospital radiologists must be 
assured income commensurate with their 
ability, comparable with those of colleagues 


* Dr. Hodges’ Inaugural Address will be published in a subse- 
quent issue of the Journal. 


in other fields of medicine and adequate to 
attract able young physicians into the field 
of radiology.” “On these two issues we 
must stand without flinching and in doing 
so we will have the support of our patients, 
who are the public, our colleagues in other 
fields of medicine, hospital board members 
and trustees, and the responsible leaders in 
hospital administration.” 

Needless to say, statements such as 
these, coming from one who occupies such 
an important place in the practice of radi- 
ology, being Professor of Radiology at the 
University of Chicago, would and did re- 
ceive careful attention. It seems certain 
that those in the practice of radiology, or 
even the directors of hospitals, would not 
challenge such remarks, since they are so 
apt and thoroughly justified if the patients 
in their hospitals are to receive the proper 
care. 

Following Dr. Hodges’ interesting In- 
augural Address, the scientific session of 
the Annual Meeting began with a sympo- 
sium on “New Departures in Diagnostic 
Radiology.” Dr. Fred J. Hodges was mod- 
erator for this symposium and he had en- 
listed an important and scholarly group of 
participants in his symposium, among 
whom was Dr. Carl Wegelius of Stockholm, 
Sweden, who discussed Circulatory Dynam- 
ics, and Dr. Melvin M. Figley of Ann 
Arbor, Michigan, who discussed The Ex- 
panding Scope of Cardiovascular Radiology. 
Dr. Henry T. Bahnson of Baltimore, Mary- 
land, spoke on Accomplishments and Pos- 
sibilities in Cardiovascular Surgery. This 
symposium proved to be a most interesting 
one, dealing as it did with the tremendous 
advances in the diagnosis as well as the sur- 
gical aspects of cardiovascular disease, both 
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congenital and acquired. There were two 
other important papers in the symposium 
moderated by Dr. Hodges: Present Sta- 
tus and Future Promise of Fluoroscopic 
Image Amplification, by Dr. Russell H. 
Morgan of Baltimore, Maryland; and 
Electroluminescence and Light Amplifying 
Phosphors, by Dr. Ferd E. Williams of 
Schenectady, New York. Still another 
paper of great interest in that its technical 
aspects have to do with angiography was 
one given by Dr. Charles T. Dotter, Port- 
land, Oregon, on High Tension Switch- 
Tube for Radiography. 

Another symposium of special interest 
was one dealing with ‘Gastrointestinal 
Diseases,” and for this symposium Dr. 
Frederic E. Templeton of Seattle, Wash- 
ington, was the moderator. In this sym- 
posium there was a discussion of Physio- 
logical Considerations in the Problem of Pep- 
tic Ulcer by Dr. Walter L. Palmer and Dr. 
Joseph B. Kirsner of Chicago, Illinois. An- 
other excellent paper dealing with gastro- 
intestinal diseases was Radiation in the 
Therapy of Peptic Ulcer. This paper was 
given by Dr. James W. J. Carpender, Dr. 
Roscoe FE. Miller, Dr. Erwin Levin, and 
Dr. Charles B. Clayman of Chicago, IIli- 
nois. A paper which also attracted special 
interest was Exfoliative Cytology as an Aid 
in the Differential Diagnosis of Gastric 
Lesions Discovered by X-Ray. It was given 
by Dr. Cyrus Rubin of Seattle, Washing- 
ton. There was a discussion of The Short 
Esophagus Type of Esophageal Hiatal Her- 
nia by Dr. Herbert W. Schmidt of Roches- 
ter, Minnesota. Dr. Richard Schatzki and 
Dr. John E. Gary, Brookline, Massachu- 
setts, discussed The Lower Esophageal 
Ring; and Dr. James E. Nelson and Dr. 
Fred J. Hodges, Jr., Seattle, Washington, 
discussed Fejunal Interposition in Esophag- 
eal Lesions. The paper given by Dr. Sid- 
ney W. Nelson, Columbus, Ohio, dealt with 
The Radiological Diagnosis of Esophageal 
Varices. A paper entitled Polyps of the 
Colon: How to Find Them—Barium Enema, 
Double Contrast, Fluoroscopic Image Am- 
plification, or What? was given by Dr. J. 
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Maurice Robinson of San Francisco, Cal- 
ifornia. 

On Thursday morning there was a sym- 
posium arranged by Dr. Traian Leucutia 
of Detroit, Michigan. It was preceded by a 
paper on Radioactive Colloidal Gold in the 
Treatment of Ovarian Carcinoma by Dr. H. 
B. Elkins and Dr. William C. Keettel of 
Iowa City, Iowa. The symposium included 
a group of excellent papers under the head- 
ing, “Supervoltage and Megavoltage Radi- 
ation Therapy with Various Sources.” One 
paper by Dr. James J. Nickson and Dr. 
Eugene Cliffton of New York City was on 
Results of Treatment of Carcinoma of the 
Bronchus with 7 Mev. A paper entitled New 
Moving Field Cesium 137 Teletherapy Unit 
was given by Dr. Marshall Brucer, Oak 
Ridge, Tennessee. In this pioneer paper he 
stressed that there are both advantages and 
disadvantages to the use of cesium 137 as a 
teletherapy source. Another paper, Jnves- 
tigation of the Comparative Clinical Useful- 
ness of Telecobalt Therapy Units and 22 
Mev. Betatrons in the Treatment of Cancers 
Infrequently Curable by Conventional Radto- 
therapy Techniques—Preliminary Report, 
was given by Dr. Gilbert H. Fletcher of 
Houston, Texas. A paper dealing with 
Some Observations on the Clinical Effects of 
Cobalt 60 Telecurie Therapy was presented 
by Dr. C. C. Burkell and Dr. T. A. Watson, 
both of Saskatoon, Saskatchewan, Canada. 
A final paper in the symposium, given by 
Dr. Roger A. Harvey and Dr. Lewis L. 
Haas of Chicago, Illinois, considered Clin- 
ical Aspects of Betatron Irradiation. 

On Friday morning at the scientific ses- 
sion there was a group of papers of extreme 
interest. One paper entitled /nvestigation of 
the Principle of Chelation in Contrast Radtog- 
raphy was given by Dr. Robert Shapiro of 
New Haven, Connecticut. Another, The 
Tympanic Cavity and Its Ossicles; Roentgen 
Manifestations in Normal and Abnormal 
Temporal Bones, was presented by Dr. 
Philip J. Hodes, Dr. Roderick L. Tondreau, 
and Dr. Harold L. Atkins, all of Philadel- 
phia, Pennsylvania. A paper of great inter- 
est, dealing with the very timely topic of 
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Fluoride Osteosclerosis, was given by Dr. 
Clyde A. Stevenson, Spokane, Washington, 
and Dr. A. Ralph Watson, Temple, Texas. 
Examination of the Atlanto-Axial Foint Fol- 
lowing Injury with Particular Emphasis on 
Rotational Subluxation was the title of the 
paper by Dr. George Jacobson and Dr. 
Denis S. Adler of Los Angeles, California. 
Dr. E. F. Van Epps, Iowa City, Iowa, 
chose Primary Pulmonary Vascular Dis- 
ease in Brothers as his subject. A paper on 
Benign Chondroblastoma (Codman’s Tumor) 
was presented by Dr. Gwilym S. Lodwick 
and Dr. Lent C. Johnson of Iowa City, 
Iowa, and Washington, D. C., respectively. 
A paper dealing with Hemosiderosis of the 
Lung in Patients Having Mitral Commis- 
surotomy was given by Dr. Edwin L. Lame 
and Dr. James Butcher of Philadelphia, 
Pennsylvania. 

So one may see from a cursory glance at 
the titles of the various papers given at the 
scientific session of the Fifty-sixth Annual 
Meeting in Chicago that the meeting was 
most instructive and profitable. 

On Tuesday evening, preceding the Cald- 
well Lecture, Smith, Kline & French Labo- 
ratories of Philadelphia initiated its fall 
series of the ‘““March of Medicine’’ televi- 
sion program, which is produced in cooper- 
ation with the American Medical Associa- 
tion. It was televised in part before the 
audience of the American Roentgen Ray 
Society meeting. Arrangements had been 
made for the installation of a giant televi- 
sion screen in the Grand Ball Room of the 
Palmer House and members of the Ameri- 
can Roentgen Ray Society and guests at- 
tending the Society’s meeting were enabled 
to see the broadcast. Those who partici- 
pated in the television program were: Dr. 
Edith H. Quimby, Professor of Radiology, 
Columbia University, College of Physicians 
and Surgeons, New York, New York; Dr. 
John H. Lawrence, Professor of Medical 
Physics and Director of Donner Labora- 
tories, University of California, Berkeley, 
California; Dr. Shields Warren, Scientific 
Director, Cancer Research Institute, New 
England Deaconess Hospital, Boston, 
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Massachusetts; Dr. Warren Sinclair, Chief 
Physicist, University of Texas, M.D. An- 
derson Hospital and Tumor Institute, Hous- 
ton, Texas; Dr. Gilbert H. Fletcher, Chief 
Radiologist, University of Texas, M.D. 
Anderson Hospital and Tumor Institute, 
Houston, Texas; Dr. Gioacchino Failla, 
Professor of Radiology, Columbia Univer- 
sity, College of Physicians and Surgeons, 
New York, New York; Dr. Harold W. 
Jacox, Professor of Radiology, Columbia 
University, College of Physicians and Sur- 
geons, New York, New York; and Dr. 
Russell H. Morgan, Radiologist-in-Chief 
Johns Hopkins Medical Institute, Balti- 
more, Maryland. To the Smith, Kline & 
French pharmaceutical company the Soci- 
ety would express its deep appreciation for 
the kindness and thoughtfulness shown in 
permitting the Society’s members and its 
guests to occupy a “front row seat” for 
this television program. 

The Caldwell Lecture, always an out- 
standing feature of the Annual meetings of 
the American Roentgen Ray Society, was 
given on Tuesday evening by Dr. Lester 
R. Dragstedt, Ph.D., M.D., Thomas D. 
Jones Professor and Chairman of the De- 
partment of Surgery of the University of 
Chicago, Chicago, Illinois. He chose for his 
topic of discussion ““A New Concept of the 
Etiology of Duodenal and Gastric Ulcer.” 
Dr. Dragstedt’s discussion of this problem 
was a scholarly and a thought-provoking 
one on a most important subject. 

Dr. Harry M. Weber, as Director of the 
Instruction Courses, had arranged an excel- 
lent group of interesting subjects and he 
had surrounded himself with a capable 
faculty. As usual, under his directorship, 
the Instruction Courses attracted capacity 
crowds. 

While the Scientific Exhibits were not as 
numerous as at some of the previous meet- 
ings, the quality of the exhibits was unsur- 
passed, and it is to be hoped that at future 
Annual Meetings the exhibit hall will be of 
sufficient size to attract an increasing num- 
ber of exhibitors. Elsewhere in this issue of 
the Journal will be found a comprehensive, 
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detailed report of the Scientific Exhibits 
and of the awards that were given for the 
Exhibits. 

This year’s annual Meeting of the Amer- 
ican Roentgen Ray Society attracted a 
large group of Commercial Exhibitors and 
their exhibits were not only exceptional in 
their numbers but also of unusual quality 
and character. The Commercial Exhibits 
hall offered a splendid opportunity for 
manufacturers to display their latest equip- 
ment in an orderly and attractive man- 
ner. As would be expected, the scien- 
tific session and Instruction Courses occu- 
pied most of each day. However, certain 
hours were allotted for viewing the Scien- 
tific and Commercial Exhibits. This cus- 
tom has been in vogue for a number of years 
and will be continued. 

The Committee on Local Arrangements, 
under the chairmanship of Dr. Earl E. 
Barth of Chicago, had arranged many inter- 
esting social events. As usual, on Monday 
preceding the beginning of the scientific 
session, the Annual Golf Tournament was 
held at the Edgewater Golf Club for mem- 
bers of the Society and their guests. Com- 
petition was for the Willis F. Manges 
Trophy as well as for the Exhibitors’ 
Trophy. The golf tournament was followed 
by the golf dinner at the same club. 

On Thursday evening the Annual Ban- 
quet of the Society was held. On this occa- 
sion President Hodges made the presenta- 
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tion of the awards to the scientific exhibi- 
tors whose exhibits had been chosen as 
most outstanding. The banquet was fol- 
lowed by entertainment and dancing. 

Chicago, with its museums and libraries 
and other features of great interest, always 
lends itself admirably to extra-curricular 
enjoyment of a scientific meeting. An excel- 
lent program of luncheons and activities 
had been arranged for the enjoyment of the 
ladies under the chairmanship of Mrs. Earl 
E. Barth. To her and her committee the 
Society expresses its grateful thanks. The 
Society also wishes to express thanks and 
appreciation to the Convention and Tour- 
ist Bureau of Chicago, which made avail- 
able members of its highly efficient staff 
for registering the Society’s members and 
guests. The registration was one of the larg- 
est—a total of 1,724, consisting of 282 
members, 746 guests, 545 commercial ex- 
hibitors, and 151 ladies. 

To the members of the staff of the Palmer 
House the Society desires to express its 
gratitude and thanks for the manner in 
which they carried out all the details of the 
arrangements that were made both by the 
Local Committee and the Society. 

From those who attended the meeting 
nothing but the highest praise was heard. 
Dr. Hodges and his splendid group of essay- 
ists may look back with pleasure upon a 
meeting that was well conducted in all its 
phases. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


STATEs OF AMERICA 


AMERICAN RoeEnTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Statler Hotel, Los 
Angeles, Calif., Sept. 25-28, 1956. 

AmerICAN Rapium Society 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: Shamrock Hotel, Houston, 
Texas, April 9-11, 1956. 

Raproocicat Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Palmer House, Chicago, IIl., 
Dec. 11-16, 1955. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: 1956, to be 
announced. 

Section on RapioLocy, AMERIcAN Mepicat AssociaTION 
Secretary, Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. Annual Meeting: June 11-15, 1956, Chicago, 
Illinois. 

INTERNATIONAL ConGRESs OF RADIOLOGY 
Secretary General, Dr. José Noriega, Calle del Oro 15, 
Mexico 7, D. F. Meets Mexico City, July 22-28, 1956. 

ALABAMA RapI0LocicaL Society 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona Rapio.ocicaL Society 
Secretary, Dr. J.J. Riordan, 550 W. Thomas Rd., Phoenix, 
Ariz. Two regular meetings a year. The annual meeting 
at time and place of State Medical Association and 
interim meeting six months later. 

Arkansas RapIo.ocicat Society 
Secretary, Dr. J. A. Norton, 843 Donaghey Bldg., Little 
Rock, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RaDIoLocicaL Society 
Secretary, Dr. Charles M. Silverstein, 3254 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

Rapro.ocicat Society 
Secretary, Dr. Samuel Finkelman. Annual dinner: May, 
1956. 

Brooktyn Rapro.ocica Society 
Secretary, Dr. Theodore Kamholtz, 152 Clinton Street, 
Brooklyn, N. Y. Meets first Thursday of each month 
October through May. 

BrookK._yn RoeEnTGEN Ray Society 
Secretary, Dr. J. J. Daversa, 345 75th St., Brooklyn, N. Y. 
Meets monthly fourth Tuesday, October through April. 

Society 
Secretary, Dr. Clayton G. Weig, 135 Linwood Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centra New York Roentcen Ray Society 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse, N. Y. Meets January, May, November. 

CentTRAL Onto Rapro.ocica Society 
Secretary, Dr. Arthur R. Cohen, 41 S. Grant Ave., 
Columbus, Ohio. Meets at 6:30 p.M. on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 


Cuicaco RoentcEN Society 
Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the Sheraton Hotel. 

CLEVELAND RaDIoLocicaL Society 
Secretary, Dr. A. S. Tucker, 2020 East 93 St., Cleveland 6, 
Ohio. Meetings at 7:00 P.M. on fourth Monday of each 
month from October to April at Tudor Arms Hotel. 

CoLoraDo RADIOLOGICAL SoclETY 
Secretary, Dr. S. A. Patterson, Larimer County Hospital, 
Fort Collins, Colo. Meets third Friday of each month at 
University of Colorado Medical Center or at Denver 
Athletic Club. 

Connecticut VALLEY RaproLocic Society 
Secretary, Dr. T. J. Crowe, 53 Center St., Northampton, 
Mass. Meets second Friday October and April. 

Da.ias-Fort CLus 
Secretary, Dr. A. H. Keene, 3707 Gaston Ave., Dallas, 
Texas. Meets monthly, third Monday, at Greater Fort 
Worth International Airport at 6:30 P.M. 

Derroir RoeENTGEN Ray AnD Rapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 

East Bay RoEnTGEN Society 
Secretary, Dr. Dan Tucker, 434 joth St., Oakland 9, 
Calif. Meets first Thursday each month at Peralta 
Hospital, Oakland. 

FLoripa Rapro.ocica Society 
Secretary, Dr. D. H. Gahagen, 320 Sweet Bldg., Fort 
Lauderdale, Fla. Meets twice annually, in the spring 
with the annual State Society meeting, and in the fall. 

GeorciA RaDIOLocicaL Society 
Secretary, Dr. B. H. Malone, 1406 Reynolds St., Bruns- 
wick, Ga. 

GreaTER Miami RADIOLOGICAL SociETY 
Secretary, Dr. A. S. Capi, 300 N. 20th Ave., Hollywood, 
Fla. Meets monthly third Wednesday at 8 P.M. at various 
South Florida Hospitals. 

Houston Rapro.ocicat Society 
Secretary, Dr. W. C. Owsley, 6409 Fannin, Houston 25, 
Texas. Meets fourth Monday each month at Texas 
Children’s Hospital. 

Ipano State RADIOLOGICAL SociETY 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

RADIOLOGICAL SoclETY 
Secretary, Dr. Stephen L. Casper, 1101 Maine St. 
Quincy, Ill. Meets three times a year. 

InDIANA ROENTGEN SOCIETY 
Secretary, Dr. C. A. Stayton, 313 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa Rapro.ocica Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society. 
The scientific section is held in the autumn. 

Kansas Raproocicat Society 
Secretary, Dr. A. M. Cherner, Hays, Kansas. Meets in 
spring with State Medical Society, and in winter on call. 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Kentucky Society 
Secretary, Dr. David Shapiro, 217 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County Society 
Secretary, Dr. Solomon Maranov, 1450 Stst St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs Society 
Secretary, Dr. Richard A. Kredel, 65 North Madison 
Ave., Pasadena, Calif. Meets second Wednesday each 
month at Los Angeles County Medical Association 
Building, Los Angeles. 

RaDIoLocIcaL Society 
Secretary, Dr. W. A. Russell, Augusta General Hospital, 
Augusta, Maine. Meets in June, October, December and 
April. 

MarYLAND RaDIOLoGIcAL 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, 
Baltimore 17, Maryland. 

Mempuis ROENTGEN SOCIETY 
Secretary, Dr. B. E. Greenberg, 294 Annella St., Memphis 
11, Tenn. Meets first Monday of each month at John 
Gaston Hospital. 

Miami Rapro.ocica Society 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, Ohio. 
Meets second Friday of fall and winter months. 

Mip-Hupson Rapro.ocicat Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.M., fourth Tuesday each 
month, September to May. 

MitwavukEeE RoentTceEN Ray Society 
Secretary, Dr. R. W. Byrne, 3321 N. Maryland Ave., 
Milwaukee 1, Wis. Meets monthly on fourth Monday at 
University Club. 

Minnesota Society 
Secretary, Dr. O. J. Baggenstoss, 1953 Medical Arts 
Bldg., Minneapolis, Minn. Meets three times annually, 
once at time of State Med. Assn., and in spring and fall. 

MisstsstpP1 RADIOLOGICAL SOCIETY 
Secretary, Dr. James M. Packer, 621 High St., Jackson, 
Miss. Meets third Thursday of each month at Hotel 
Edwards, Jackson, at 6:00 P.M. 

Montana RaDIoLocicaL Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Meets at least once a year. 

Nassau RaDIOLoGIcAL Society 
Secretary, Dr. Frances Behrendt, 19 Clinton Rd., Garden 
City, N. Y. Meets second Tuesday of the month in Feb- 
ruary, April, June, October and December. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New EncLanpD RoentcEN Ray Society 
Secretary, Dr. Raymond A. Dillon, 24 Wedgemere Ave., 
Winchester, Mass. Meets third Friday of each month, 
October through May, at Hotel Commander, Cam- 
bridge, Mass. 

New Hampsuire RoentGEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York RoentGEN SOCIETY 
Secretary, Dr. M. H. Poppel, 303 E. 20th St., New York 
3, N. Y. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:30 P.M. 

Nortu Caroutna Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Nortu Dakota RaDIoLocIcaL Society 
Secretary, Dr. Marianne Wallis, St. Joseph’s Hospital, 
Minot, N. Dak. Meetings by announcement. 

Nortu Fioripa Raprovocica Society 
Secretary, Dr. Ivan Isaacs, 1645 San Marco Blvd., Jack- 
sonville, Florida. Meets quarterly in March, June, 
September and December. 
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NorTHEASTERN New York Society 
Secretary, Dr. D, H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November March and April. 

NortTHERN CALIFORNIA RaDIOLoGICcAL 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Rapro.ocicat Society 
Secretary, Dr. John R. Hannan, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Annual meeting, Deshler-Hilton 
Hotel, Columbus, Ohio, May 12-13, 1956. 

OKLAHOMA State RaDIoLocicaL Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Rapro.ocicat Society 
Secretary, Dr. F. C. Shipps, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets monthly from October to 
June on the second Wednesday of each month at 8:00 
p.M. at the University Club. 

Orveans ParisH RapIo.ocica Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHwest RaDIoLocicaL Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets annually in May. 

Pactric ROENTGEN SocteTy 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL 
Secretary, Dr. Walter P. Bitner, 234 State Street, Harris- 
burg, Pa. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. H. M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at § p.M., from October to May in Thompson 
Hall, College of Physicians. 

PitrsBURGH ROENTGEN Society 
Secretary, Dr. N. Tannehill, 500 Penn Ave., Pittsburgh 
22, Pa. Meets second Wednesday of month, October 
through June at Hotel Roosevelt. 

Section, BALTIMORE MeEpIcAL Soctety 
Secretary, Dr. Paul W. Roman, 1810 Eutaw Place, Balti- 
more 17, Md. Meets third Tuesday each month, Sep- 
tember to May, inclusive. 

RaDIOLOGICcAL SOUTHERN MEDICAL AssocraTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rapro.ocicat Society or GREATER CINCINNATI 
Secretary, Dr. R. J. Neubauer, 831 Carew Tower, 
Cincinnati, Ohio. Meets monthly from September to 
May on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

RaproLocicat Society or Hawai 
Secretary, Dr. George W. Henry, 1133 Punchbowl, 
Honolulu, T. H. Meets third Monday evening of each 
month at designated hospitals. 

Society oF GREATER Kansas City 
Secretary, Dr. E. H. Stratemeier, Jr., to10 Rialto Build- 
ing, Kansas City 6, Mo. Meets last Friday of each month. 

RaDIOLocIcaL Society or Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

RaproLocicat Society or Louisiana 
Secretary, Dr. W. S. Neal, 602 Pere Marquette Bldg., 
New Orleans, La. Meets annually during Louisiana State 
Medical Society Meeting. 

Rapro.ocicat Society or New Jersey 
Secretary, Dr. G. G. Green, 601 Grand Ave., Asbury 
Park, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J. 

RADIOLOGICAL Society OF SOUTHERN CALIFORNIA 
en Dr. J. B. Irwin, 1831 Fourth Ave., San Diego, 
Calif. 
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Ricumonpb County Society 
Secretary Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentcen Ray Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch 
ester, N. Y. Meets at 8:15 p.m. on the last Monday of 
each month, September May, at Strong Me- 
morial Hospital. 

Rocky Mountain Rapiotoaicat Society 
Secretary, Dr. John H. Freed, 4200 East Ninth St., Den- 
ver 20, Colo. 

Sr. Louts Society or RaproLocists 
Secretary, Dr. Edwin C. Ernst, Jr., 3720 Washington Ave., 
St. Louis 8, Mo. Meets fourth Wednesday each month, 
except June, July, Aug. and Sept. 

San Society 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas Meets Brooke Army Medical 
Center Officers Mess first Monday of each month. 

San Dieco Rapro.ocicat Society 
Secretary, Dr. J. C. Asher, 2001 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Rapro.ocicat Society 
Secretary, Dr. T. M. Fullenlove, 110 El Verano Way, San 
Francisco 27, Calif. Meets quarterly at Grison’s Steak 
House. 

Section on Raprotocy, Catirornia MepIcaL AssociaTION 
Secretary, Dr. H. R. Morris, 1027 “D” St., San Bernar- 
dino, Calif. 

Section on RapIoLocy, 
Secretary, Dr. J. Burbank, Meriden Hospital, Meriden, 
Conn. Meetings are held bi-monthly. 

Section on Raprotocy, Mepicat Society or THE Dts- 
TRICT OF COLUMBIA 
Secretary, Dr. F. V. Schumacher, 1835 Eye St., N.W., 
Washington 6, D. C. Meets Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section on Raprotocy, State Mepicat Society 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, IIl. 

SHREVEPORT RapDIOLocicaL CLuB 
Secretary, W. R. Harwell, 608 Travis St., 
La. Meets monthly on third Wednesday, 
September to May inclusive. 

Bay Rapro.oaica Society 
Secretary, Dr. T. N. Foster, 630 E. Santa Clara St., San 
Jose, Calif. Meets second Wednesday of each month. 

SoutH Caro.ina Society 
Secretary, Dr. S. W. Lippincott, 103 Rutledge Ave., 
Charleston, S. C. One meeting with South Carolina 
= Association in May, others arranged by Presi- 

ent. 

SOUTHWESTERN RADIOLOGICAL SocIETY 
Secretary, Dr. Gordon Black, Suite 2-A, El Paso Medical 
Center, 1501 Arizona, El Paso, Texas. Meets second 
Tuesday of each month. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg., 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next Meeting, Fort Worth, Texas, 
Jan. 20-21, 1956. 

Tri-State Society 
Secretary, Dr. E. L. Hendershot, 118 S.E. First St., Evans- 
ville, Ind. Meets last Wednesday of Oct., Jan., March 
and May, 8:00 p.m. at Elks’ Club in Evansville. 

University or MicuicaAn DEPARTMENT OF ROENTGEN- 
otocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 


Connecticut State MEDICAL 


Shreveport, 
at 7:30 P.M. 
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University or Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May, Service Memorial Institute. 

Upper PeniINsuLA RADIOLOGICAL SociETY 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly, 

Uran Strate Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Rapio.ocica Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuincTon State RADIOLOGICAL SoctETY 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West ViraintA Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg., 
Charleston, W. Va. Meets concurrently with annual 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WESTCHESTER RADIOLOGICAL SOCIETY 
Secretary, Dr. M. G. Priestman, New Rochelle Hospital, 
New Rochelle, N. Y. Meets on third Tuesday of January 
and October and on two other dates. 

Wisconsin RapDIo.ocicaL Society 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held during year; annual meeting 
each spring at Madison, Wis. 

X-Ray Srupy or San Francisco 
Secretary, Dr. J. T. English, 2000 Van Ness Ave., San 
Francisco 9, Calif. Meets monthly, third Thursday at 
7:45 P.M., Lane Hall, Stanford University Hospital. 


Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SocreDAD DE RaproLocfa Fis1oreRAPIA DE CuBa 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Soctepap Mexicana DE A. C. 

Calle del Oro No. 15, Mexico 7, D. F. 
Secretary General, Dr. Guillermo Santin. Meets first Mon- 
day of each month. 

AsocraciOn PUERTORRIQUENA DE RapDIOLoc{a 
Secretary, Dr. Rafael A. Blanes, P. O. Box 9067, 
Puerto Rico. 

SocreDAD PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting, 


Santurce, 


British Empire 


ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF QUEBEC 
Secretary, Dr. Jean-Louis Léger, 1560 Sherbrooke St., 
Montreal, Que. Meets four times a year. 

British InstirutE oF RaproLtocy INCORPORATED WITH 
THE RONTGEN SOCIETY 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 P.M. 

Medical Members’ meeting, on third Friday in each 
month at 5:00 P.M., 32 Welbe ck St., London, W 1 

Facutty or RapioLocists 
Honorary Secretary, Dr. R. A. Kemp Harper, 45, Lincoln’s 
Inn Fields, London, W.C.2, England. 

Section oF RADIOLOGY OF THE Society or MepI- 
cINE (Conrinep To MepicaL MeMBERs) 

Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

CANADIAN AssoctaTIoN or RaproLocists 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 

Section oF RaproLocy, Mepicat AssociaTION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
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SociETE CANADIENNE-FRANGAISE D’ELECTRO-RADIOLOGIE 
MEDICALES 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month, 
or Rapro.Locists (AusTRALIA AND New ZEa- 
LAND 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asoctacion ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151 
Cérdoba, Argentina. Meetings held monthly. 

SocrEDAD ARGENTINA DE Rapio.ocia, JunTA CENTRAL, 
Buenos 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocrEDAD ARGENTINA DE DEL LiroraL, 
SeEpDE, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly sec- 
ond Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SociEDAD ARGENTINA DE Raprotocia, FILiaAL DEL Sor, 
Sepe, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 

SocrEDAD ARGENTINA DE FILIAL DEL CENTRO 
SEDE, CORDOBA 
President, Prof. Dr. David L. Caro, Corro 86, Cérdoba. 
Meets monthly. 

SocrEDAD ARGENTINA DE Rapro.octa, DEL Norte, 
SEDE, TuCUMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

ARGENTINA DE Rapto.ocia, DE Cuyo 
Sepe, MEnpoza. 

President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SoclEDADE BrASILEIRA DE Mepica 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. Meets monthly, except during January, 
February and March. 

SoclEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia. Meets last Thursday of each 
month. 

SocteEDAD EcuaTorIANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Enrique Ortega Guzman, Casilla 4719, 
Guayaquil, Ecuador. 

SocreEDAD PERUANA DE RADIOLOGIA 
Secretary General, Dr. Amador Holgado V. Apartado 
2306, Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SoctepaD pe RaproLtocfa, CANCEROLOG{A 
pet Urucuay 
Secretary General, Dr. Roberto Francois, Av. Agraciada 
1464, Piso 13, Montevideo, Uruguay. 

SocteDAD VENEZOLANA DE RapIOLocfa 
Secretary, Dr. Otto Paz, Centro Médico, Caracas, Vene- 
zuela. Meets monthly third Friday at Colegio Médico del 
Distrito Federal, Caracas. 
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ConTINENTAL Europe 


AusTRIAN RoENTGEN SOCIETY 
President, Dr. Konrad Weiss, Mariannengasse 10, 
Vienna 9, Austria. Meets second Tuesday of each month 
in Allgemeine Poliklinik. 

SociéTE BELGE DE RaDIOLocIe 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets monthly, second 
Sunday at Maison des Médecins, Brussels. 

SocrETE MEDICALE, 
and its branches: SocréTé pu Sup-Ovest, pu LitroraL 
MEDITERRANEEN, DU CENTRE ET DU LYONNAIS, DE 
L’OvEsT, DE L’Est, ET D’ALGER ET D’AFRIQUE DU NorD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X®, France. 

CESKOSLOVENSK SPOLECNOST PRO 
v Praze 
Secretary, Dr. Roman Blaha, Praha xu, stat. nemocnice, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 

DeutscHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Kréker, Evangelisches Kran- 
kenhaus, Huyssens Stiftung, (22a) Essen. 

Socreta ITALIANA D1 RaproLocia Mepica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Poutsu Society oF RADIOLOGY 
Secretary, Dr. Juljusz Borejko, $9 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Society or RADIOLOGY 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept., Akademia Gdansk. 

Wrociaw Section, Society or RapIoLocy 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroclaw, 
68 Curie-Sklodowska St., Wroclaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroclaw. 

SocteTATEA RoMANA DE RapioLocie st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maracine, 30, 
S.I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Roentcen Ray Assoctation, LENINGRAD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocteDAD EspANOLA DE RapIoLocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT 
DE RaDIOLocte) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


RENTGENOLOGII A 


ELECTROLOGIE EN 


INDIA 


Inp1AN RaproLocicaL AssociaTION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 


The list of Meetings of Radiological Societies is published in every other issue of the JourNAL, 
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THE SCIENTIFIC EXHIBIT 

The Scientific Exhibit at the Fifty-sixth 
Annual Meeting of the American Roentgen 
Ray Society held at the Palmer House, 
Chicago, Illinois, September 20 to 23, 1955, 
was arranged by the Committee on Scien- 
tific Exhibits under the chairmanship of 
Dr. C. Allen Good. All of the exhibits were 
of excellent quality and attracted much 
attention. The Committee on Awards must 
have had great difficulty in selecting those 
for the customarily given prizes. After 
thoughtful consideration one Silver Medal, 
one Bronze Medal and four Certificates of 
Merit were awarded. 

Following are brief descriptions of the 
exhibits, together with the awards which 
were made. 

J. Strver MepaL. Secretory Sialography 
in Health and Disease. Puitie Rustin, 
M.D., Irving M. Blatt, M.D., John F. Holt, 
M.D., and James H. Maxwell, M.D., Uni- 
versity of Michigan, Ann Arbor, Michigan. 
A modification of the technique of sialog- 
raphy has been adopted, based upon reflex 
chemical stimulation of the salivary glands. 
With a closed system of injection, 1.5 to 
1.0 ml. of contrast material is required for 
sialograms of normal glands, and never 
more than 2.0 ml. in diseased glands. The 
end point of the injection is reached when 
the patient feels definite pain. After the in- 
jection is completed, evacuation of the 
ducts and acini of the gland is accomplished 
by the use of lemon, minted candy, or 
chewing gum as a sialogogue. The radio- 
paque contrast material of choice is panto- 
paque, and roentgenograms are made in 
the preliminary and injection phases, and 
five minutes after stimulation. 

By correlative clinical-pathological and 
sialographic criteria, inflammatory diseases 
of the salivary glands may be classified as: 
1. Chronic obstructive sialodochiectasis in 
which the abnormalities are primarily in 
the main duct. In this group, calculi and 
strictures are the principal pathogenic 
agents. Roentgenographically and _histo- 
logically the ducts which are dilated are the 
main duct and the interlobar and interlo- 
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bular septal channels. 2. Chronic nonob- 
structive sialodochiectasis or sialectasis in 
which the abnormalities are principally in 
the peripheral ducts. This group is com- 
posed of heterogeneous but clinically re- 
lated diseases which have a similar and 
characteristic pattern of “‘sialectasis.”’ 
These entities include Mikulicz’s disease, 
SjOgren’s syndrome, recurrent parotitis in 
adults and children. With the utilization of 
the filling and emptying phases of secre- 
tory sialography, the altered anatomic- 
physiologic pattern of sialectasis may be 
identified and classified into four stages: 
a. Punctate (early stage). b. Globular 
(moderately advanced stage). c. Cavitary 
(advanced stage). D. Destructive (end 
stage). The histologic changes of nonob- 
structive sialodochiectasis common to the 
aforementioned diseases, correlate with and 
confirm the roentgen pattern of the sparse, 
stenotic interlobar and interlobular ducts 
and dilated intralobular ducts. 

Secretory sialography is valuable in iden- 
tifying tumors extrinsic to the salivary 
glands since complete emptying of the duct 
system occurs immediately following stim- 
ulation of the glands to empty. 

Intrinsic salivary gland neoplasms, how- 
ever, show retention of contrast material in 
post-evacuation films. Neoplasms of the 
salivary gland, from the roentgenographic 
standpoint, are circumscribed or encap- 
sulated and invasive. No attempt can be 
made to diagnose the histologic type of neo- 
plasm by sialography. 

The purpose of this exhibit was to re-new 
interest in the procedure of sialography by 
suggesting techniques and interpretative 
data that have seemed to enhance its values 
and diagnostic aid. 

II. Bronze Mepat. Mediastinal Pneu- 
mography.Harold J. Isard, M.D., and Victor 
D. Bergelson, M.D., Albert Einstein Med- 
ical Center, Southern Division, Philadel- 
phia, Pennsylvania. Artificial pneumomedi- 
astinum for the purpose of improving vis- 
ualization of the mediastinal structures has 
been utilized to a limited extent. The tech- 
nique of direct injection of air behind the 
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jugular notch has never become popular in 
this country. 

During the course of routine presacral 
gas injection for visualization of retroper- 
itoneal structures, it became apparent that 
often sufficient gas ascended through the 
diaphragm into the thorax to outline the 
thoracic aorta. The intimate connection 
and intercommunication of the loose areo- 
lar tissue of the retroperitoneal area with 
the ample cellular tissue of the mediasti- 
num permit the upward passage of gas via 
the areolar tissue surrounding the inferior 
vena cava, aorta, esophageal hiatus and the 
loose tissue anteriorly behind the sternum. 
Exploitation of this phenomenon resulted 
in a safely and easily obtained pneumome- 
diastimun. The exhibitors’ technique is a 
modification of that generally employed in 


retroperitoneal pneumography _ using 
1,200—-1,500 cc. of oxygen. 
Many normal mediastinal structures 


often not visible on plain films of the chest 
can be identified. Among those are the su- 
perior vena cava, the thymus, the soft tis- 
sue shadow of the esophagus, and the in- 
ferior surface of the pericardium. The heart 
borders and the entire thoracic aorta are 
more clearly defined and more completely 
outlined. The application of this procedure 
in the differentiation of mediastinal tumor 
from aneurysm and benign from malignant 
neoplasm was presented. 

CERTIFICATES OF MERIT 

1. Scanner Designed to Superimpose Plot 
of Radioactive Area on Roentgenogram. 
Walton West, M.S., R. Kenneth Loeffler, 
M.D., and Vincent P. Collins, M.D., Bay- 
lor University College of Medicine, Hous- 
ton, Texas. A scanner was shown which 
has been modified from existing designs in 
several respects. 

The primary object is to superimpose the 
pattern of radioisotope distribution upon 
the roentgenogram of the body region, 
taken while the patient is being scanned. 
This permits a true representation, not 
only of the size and shape of the radioactive 
area, but also of its relation to other 
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anatomical points. The mechanism for 
moving the detector head has also been 
modified to permit more rapid scanning. 
Because of changes in circuitry, the unit 
can be constructed economically. 

2. X-Ray Study of Bronchopulmonary 
Segments in Cadavers in Situ—dA New 
Method. K. York Chynn, M.D., C. Allen 
Wall, M.D., and L. R. Sante, M.D., Saint 
Louis University School of Medicine, Saint 
Louis, Missouri. This exhibit presented the 
findings of a new method of studying the 
bronchopulmonary segments roentgeno- 
logically. By surgical dissection an individ- 
ual segmental bronchus had been isolated 
in each of 18 fresh human cadavers with 
the lungs im situ. Seventy per cent urokon 
was then injected into the isolated segment. 
The lungs were expanded fully under con- 
stant blow of air by an electric blowing 
machine, and the sternum and skin were re- 
placed in position. The cadaver was erected 
and roentgenograms of the chest in postero- 
anterior and lateral views were obtained. 
The roentgenologic patterns of the individ- 
ual bronchopulmonary segments were 
presented. 

3. A New Cause of Intraocular Calcifica- 
tion: Retrolental Fibroplasia. Hooshang 
Tayebi, M.D., and Frederic N. Silverman, 
M.D., University of Cincinnati College of 
Medicine and Children’s Hospital, Cin- 
cinnati, Ohio. Intraocular calcification is 
well known in association with certain local 
conditions and generalized diseases. In 
childhood, retinoblastoma is the condition 
most commonly recognized. When there is 
present (1) blindness, (2) abnormal pupil- 
lary reflex (““Cat’s eye’’) and (3) intraocular 
calcification, the diagnosis of retino- 
blastoma has hitherto been practically 
assured. This exhibit illustrated in a series 
of transparencies intraocular calcification 
in association with retrolental fibroplasia, 
a disease affecting premature infants al- 
most exclusively and associated with blind- 
ness and an abnormal pupillary reflex. The 
primary disease was described. 

4. Diagnosis and Treatment of Pulmonary 
Arteriovenous Fistulas. Israel Steinberg, 
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M.D., John L. McClenahan, M.D., and 
Nathaniel Finby, M.D., New York Hospi- 
tal-Cornell Medical Center, New York, 
New York. Pulmonary lesions are constant 
in arteriovenous fistulas of the lungs and 
are either segmental or lobar. Localization 
by conventional or contrast roentgenog- 
raphy is essential for diagnosis and sur- 
gical excision. 

Of eleven cases presented in this exhibit, 
four required lobectomy and two segmental 
resection. Casts of four specimens. illus- 
trated the pathology. The familial ten- 
dency of the disease was illustrated in two 
sisters, and the presence of hereditary 
telangiectasia (Rendu-Osler-Weber  dis- 
ease) was shown. 

Other Excellent Exhibits Were the Fol- 
lowing: 

Ultra-Short Exposures for Diagnostic 
Radiology; Electron Tube High Tension 
Switching. Charles T. Dotter, M.D., and 
Thomas H. Rogers, University of Oregon 
Medical School, Portland, Oregon and 
Machlett Laboratories, Inc., Springdale, 
Connecticut. The velocity of blood within 
the human aorta may exceed 50 cm. per 
second. In angiocardiography, therefore, 
detail may be achieved only by use of 
roentgen-ray exposures short enough to 
effectively “stop” rapid movement. Prac- 
tical experience indicates that exposures of 
between 1/250 to 1/500 of a second will 
suffice. 

The exhibit illustrated the advantages 
and a method of achieving such exposure 
duration. The method in this case consists 
of grid control in the high tension roentgen- 
ray circuit achieved through a switch-tube 
in series with the diagnostic tube. 

The minute has given way to the second 
as an expression of roentgenographic ex- 
posure duration. It is predicted that the 
millisecond will be the term of the future. 

Soft Tissue Calcifications in Cord Lesions. 
Miriam Liberson, M.D., State Veterans 
Home and Hospital, Rocky Hill, Con- 
necticut. It is known that in cord lesions 
with complete paraplegia, soft tissue cal- 
cifications may occur in a high percentage 
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of cases. Thirty-seven cases of complete 
paraplegia of various etiology were studied 
for this exhibit (5 cases due to polio, none 
of which revealed such calcifications, were 
not included in this group). The etiology 
in 22 cases was post-traumatic (20 frac- 
tures, 2 gunshot wounds). The remainder, 
in order of frequency, showed the following 
etiological distribution: multiple sclerosis 
4, arachnoiditis, 2, intramedullary hemor- 
rhage 2, gliosis 1, astrocytoma 1, Hodgkin’s 
disease 1, giant cell tumor I, metastatic 
carcinoma of the thyroid 1, lipoma of the 
cauda equina I, and acute myelitis I. 

These calcifications have no relation to 
decubitus ulcers so frequent in this type of 
patients; they may develop early after the 
injury to the cord and progress rapidly; 
they are always located below the level of 
the cord lesion; most often, but not always 
symmetrically, they occur with predomi- 
nance in the vicinity of the hip joints with- 
out involving the joint itself, which, how- 
ever, may become secondarily immobilized 
because of the extent of the bony bridging 
surrounding it. Their points of predilection 
are, in addition to the hip joint regions, 
the abductor areas, along the pubic rami, 
and along the medial femoral condyle. 
They may reach enormous size and exhibit 
the most bizarre configuration. 

Eighteen films illustrated the typical 
appearance of such calcifications in various 
locations and their rapid increase in size 
was demonstrated. The tendency of these 
patients to develop an excessive callus 
following a fracture was also demonstrated. 

Treatment of Skin Tumors. Robert C. 
Pendergrass, M.D., Americus Tumor 
Clinic, Americus, Georgia. Color trans- 
parencies illustrating benign and malignant 
skin tumors were shown. Results of treat- 
ment were demonstrated in some cases; in 
others the choice of treatment was indi- 
cated. Inflammatory lesions simulating 
neoplasms were also illustrated. 

The Nephrogram. Egon G. Wissing, M.D., 
Veterans Administration Hospital, Boston, 
Massachusetts. This exhibit presented a 
study of nephrograms in cases of ureteral 
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obstruction, investigating the value of 
long follow-up periods for final visualiza- 
tion of the ureter. Also included were cases 
of delayed excretion due to chemical poi- 
soning and examples of the visualization of 
fat structure surrounding the kidney pelvis. 

Roentgenologic Identification of Retained 
Surgical Sponges. Herbert M. Olnick, 
M.D., H. Stephen Weens, M.D., James 
V. Rogers, Jr., M.D., and Ted F. Leigh, 
M.D., Emory University School of Medi- 
cine, Atlanta, Georgia. This exhibit demon- 
strated the cardinal features which might 
help in the identification of retained sur- 
gical sponges. These features include the 
formation of a space-occupying lesion, a 
characteristic gas pattern, the demonstra- 
tion of various types of radiopaque inserts 
and their alterations following retention 
and abdominal calcifications. 

The Lower Esophageal Ring. Richard 
Schatzki, M.D., and John E. Gary, M.D., 
Mt. Auburn Hospital, Cambridge, Massa- 
chusetts. The appearance of the lower 
esophageal ring in patients with and with- 
out dysphagia was shown. 

In the majority of cases, the ring is 
asymptomatic. The question of whether or 
not dysphagia is present depends primarily 
on the maximal diameter of the ring and 
secondarily on the eating habits of the 
patient. 

The differential diagnostic possibilities 
of the ring were illustrated, in particular 
the differentiation from esophageal fibrosis 
secondary to esophagitis. 

Microfilming Radiographs for Filing 
Purposes. Fred ‘ Rose, M.D., and W. S. 
Neubrander, R. T., University Hospitals, 
Cleveland, Ohio. in this exhibit the quality 
of the microfilm was demonstrated by 
microdensitometric scanning of an original 
film, the 35 mm. positive and of a facsimile 
made from the 35 mm. negative. The cost 
of the procedure and the space recovered in 
a two-year period was analyzed. 

A Functional Radiologic Study of Register 
Change in Voice Production. D. Ralph 
Appelman, Ph.D., Indiana University 
School of Music, Bloomington, Indiana. 


Society Proceedings, Correspondence and News Items 929 


Laminagrams and_ roentgenograms of 
laryngeal action during phonation of vocal 
tones were shown. Laminagrams were 
taken from an anterior position at a depth 
of 43 cm. Roentgenograms were taken from 
a lateral position. Both laminagrams and 
roentgenograms were taken within an 
area of the throat extending from the 
oropharynx to the clavicle. 

The purpose of this study was to deter- 
mine what physical changes occur when a 
singer makes the transition from an open 
to a closed (covered) vocal tone. Any 
changes in the following physical organs 
that were observable through roentgeno- 
logical technique were carefully observed 
and measured: larynx, ventricles, epiglot- 
tis, laryngopharynx, oropharynx, naso- 
pharynx, velum, tongue, oral cavity and 
mouth. Eight predetermined vocal pat- 
terns were sung by six subjects on three 
vowels a, i, and u in “open” and “closed” 
position. When a trained singer passes 
through this change in registers in ascend- 
ing the scale, he makes this change by 
means of a complex adjustment of the 
larynx, pharyngeal and oral resonators, 
breath pressure and muscles in an action 
not well understood by voice teachers. It is 
customary for a singer to label tones sung 
in the middle register as “open tones’’ and 
tones sung in the upper register with 
particular muscular adjustment as 
“covered tones.” 

Three tenor, two baritone and one bass 
singers were used. These singers were 
chosen on the basis of their ability to make 
the required transition of registers. All 
experiments were conducted under con- 
trolled conditions at the Indiana Univer- 
sity Medical Center at Indianapolis under 
the direct supervision of the Director of 
the Department of Radiology, Dr. J. A. 
Campbell. 

The detailed results of this study were 
made available in a mimeographed 
brochure. 

Abaomial Masses in Early Childhood. 
Alexander R. Margulis, M.D., Charles M. 
Nice, Jr., M.D., and Leo G. Rigler, M.D., 


y 
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University of Minnesota, Minneapolis, 
Minnesota. Differential diagnosis of ab- 
dominal masses in young children by 
roentgenograms was detailed. Examples of 
various tumors, both common and rare, 
cysts and other simulants were demon- 
strated. A systematic diagnostic approach 
was described. 

The Bronchopulmonary Segment. Manuel 
O. Zariquiey, M.D., and Frank L. Campeti, 
M.D., University of Rochester School of 
Medicine and Dentistry, Rochester, New 
York. This exhibit showed, through the 
use of color transparencies, drawings, 
diagrams, roentgenograms and _ plastic 
models, the bronchopulmonary segment as 
a functional unit for teaching purposes. 

Hip Disease in Children. Wayne A. 
Simril, M.D., Shriner’s Hospital for Crip- 
pled Children, St. Louis, Missouri. This 
exhibit was a roentgenological demonstra- 
tion of the many disease conditions of the 
pelvis and hips commonly encountered in 
the practice of orthopedic surgery among 
children; such as cogenital anomalies and 
deformities, developmental abnormalities, 
osteochondroses, infectious and noninfec- 
tious arthritis, vitamin deficiencies, epiphys- 
iolysis, paralytic deformities or tumors. 

Lumbar Disk Protrusion; Variations in 
Roentgenographic Picture. A. S. Tucker, 
M.D., and W. J. Gardner, M.D., Cleve- 
land Clinic, Cleveland, Ohio. The radiol- 
ogist can help with the diagnosis of inter- 
vertebral disk protrusion by the use of 
myelography or, in the lumbar spine, diskog- 
raphy. Examples of the use of both 
methods were given, showing different 
diagnostic features. Complete obstruction 
of the spinal canal occasionally results 
from a large protrusion of disk material. 

The exhibit included two cases in which 
rupture of the nucleus pulposus into the 
dural sac produced complete block simula- 
ting spinal cord tumor. 

Educational Exhibit. The American So- 
ciety of X-Ray Technicians, Fond du Lac, 
Wisconsin, and The American Registry of 
X-Ray Technicians, Minneapolis, Minne- 
sota. This was a promotional exhibit de- 
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signed to acquaint radiologists with the 
American Society and American Registry 
of X-ray Technicians. It consisted of photo- 
graphs and literature pertaining to the field 
of X-ray technology. 

The Roentgen Evaluation of Malignant 
Bone Tumors. Gwilym S. Lodwick, M.D., 
and Lent C. Johnson, M.D., Armed Forces 
Institute of Pathology, Washington, D.C., 
and Department of Radiology, College of 
Medicine, State University of Iowa, Iowa 
City, Iowa. This exhibit was concerned 
with a method of evaluating malignant 
bone tumors. Each tumor was analyzed 
according to predominate roentgen changes 
that were present. These changes are of 
four classifications: (1) location, (2) tumor 
density, (3) bone destruction, and (4) bone 
proliferation. The abstraction of changes for 
a particular bone tumor is called the profile. 

Application of the method of analysis to 
specific bone tumors was illustrated. 

Magnetic Cassette Holder for Lateral and 
Oblique X-Rays in Operating and Diagnostic 
Rooms. Jay L. Plymale, M.D., Department 
of Orthopedic Surgery, Marion General 
Hospital, Marion, Ohio. Two powerful 
alnico magnets, connected by mechanical 
linkage with universal joints, quickly hold 
roentgen-ray cassettes in any oblique or 
lateral position by applying one magnet to 
table side-rail and another magnet to 
cassette back. This saves use of sandbags 
or other holding devices. It is fully adjust- 
able and simply locked rigid. In the opera- 
ting room the entire unit can be autoclaved 
and by means of a simple base strip, lateral 
roentgenograms in case of hip operations, 
etc., can be obtained quickly with no radia- 
tion hazard. When applied to a stretcher 
the device allows one technician to handle 
the severe emergency cases without assist- 
ance. 

This exhibit presented the detailed oper- 
ations involved in the practical use of the 
above described magnetic cassette holder 
for lateral and oblique roentgen exposures. 

Fixation of Radioactive Sulfur by 
Cartilage, Cartilaginous Tumors and Con- 
nective Tissue, Raymond G. Gottschalk, 
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M.D., Veterans Administration Hospitals, 
Martinsburg, West Virginia and Houston, 
Texas. The exhibit demonstrated that 
radioactive sulfur, when injected in pa- 
tients as sodium sulfate, is selectively fixed 
by cartilage and by benign and malignant 
tumors of cartilage (chondromas and 
chondrosarcomas). The degree of fixation is 
related to the rate of growth. Radioactive 
sulfur is also fixed to a lesser degree in the 
ground substance of regenerating connec- 
tive tissue. These affinities open vistas of 
new diagnostic, and possibly therapeutic, 
applications in tumors of cartilage, inas- 
much as the radioactive isotope is selec- 
tively retained for extensive periods of 
time in these tissues and rapidly eliminated 
from the blood. 

Memorial Betatron Program: Results; 
Preliminary Clinical and Biological Results 
with the 22.5 Mev. Gamma Ray Beam. J. J. 
Nickson, M.D., and J. S. Laughlin, Ph.D., 
and members of the staff of Departments of 
Radiation Therapy, Biophysics and Radio- 
biology, The Memorial Center for Cancer 
and Allied Diseases, New York, New York. 
In this exhibit the fundamental physical 
properties of the 22.5 mev. gamma ray 
beam which might result in a different bio- 
logical and clinical action than found with 
conventional roentgen rays were discussed. 
Experiments to evaluate the Relative Bio- 
logical Effectiveness (RBE) were reported 
for a wide variety of biological systems. 

Clinical results were given in 18 cases of 
carcinoma of the tongue, 24 cases of car- 
cinoma of the pancreas and 15 cases of 
carcinoma of the bladder. In the first group 
7 cases showed marked response, 9 only 
transient response and 2 no response. In 
the second group 2 patients had a favorable 
definitive response, others only symptomat- 
ic relief and there were many failures. In 
the third group 3 patients exhibited good 
initial response, 5 showed moderate to no 
response, § did not complete the treatment 
and 2 were lost to follow-up. 

The physical conditions under which the 
biological and clinical irradiations were 
done were displayed. 
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Electron Therapy in Skin Diseases. Mag- 
nus I. Smedal, M.D., John L. Fromer, 
M.D., Donat P. Cyr, M.D., Lahey Clinic, 
Boston, Massachusetts, John G. Trump, 
D.Sc., and Kenneth A. Wright, B.S., 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts. Electrons with 
controllable energies up to several millions 
of volts have unique properties for the 
treatment of skin disease. This exhibit illus- 
trated the physical properties of directed 
streams of electrons, compared their dose 
distribution below the skin with that of 
other radiation sources, such as beta rays 
and soft roentgen-rays, and showed how 
electron therapy can be applied to the pa- 
tient. Clinical results on extensive skin 
lymphomas (mycosis fungoides) atopic 
dermatitis, exfoliative dermatitis, keloids 
and squamous cell carcinoma were pre- 
sented. 

Roentgenology in Obstetrics. William 
Snow, M.D., Confederate Memorial Med- 
ical Center, Shreveport, Louisiana. Photo- 
graphs and drawings were exhibited, il- 
lustrating pelvimetry, pelvic architecture, 
abnormal fetal presentations, some fetal 
malformations and abnormalities of the 
soft parts in pregnancy. 

Esophagitis: A Common Condition Fre- 
quently Overlooked. H. W. Schmidt, M.D., 
F. H. Ellis, M.D., A. M. Olsen, M.D., J. 
H. Grindlay, M.D., and A. H. Bulbulian, 
D.D.S., Mayo Clinic, Rochester, Min- 
nesota. Esophagitis is a relatively common 
disorder that is frequently overlooked. It 
usually occurs in association with condi- 
tions that produce or permit regurgitation 
of gastric contents. Thus, the causes of 
vomiting may be etiological factors in the 
production of esophagitis. Incompetence 
of the sphincteric mechanism at the cardia 
is also a very important factor. Such cardial 
incompetence occurs frequently with eso- 
phageal hiatal hernia and as a complication 
of surgical procedures that destroy the 
cardial mechanism. 

This exhibit presented (1) typical cases 
illustrating various conditions producing 
esophagitis; (2) pathological specimens, 
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photomicrographs, and _ esophagoscopic 
photographs of esophagitis in man; (3) 
methods for the experimental production 
of esophagitis and surgical techniques de- 
signed to prevent esophagitis; and (4) 
various method of treating esophagitis and 
its complications. 

Synovial and Fat Pad Changes of the Knee 
Foint As Seen in Pneumoarthrography. 
Maurice D. Sachs, M.D., W. H. McGaw, 
M.D., Alfred Buergler, M.D., and Russell 
P. Rizzo, M.D., Veterans Administration 
Hospital and Western Reserve Medical 
School, Cleveland, Ohio. The exhibit con- 
tained, in addition to pneumoarthrograms, 
photographs and microphotographs of 
synovial and fat pad changes of the knee 
joint depicting tuberculosis, syphilis, 
rheumatoid and villonodular type of syno- 
vitis, as well as a large miscellaneous group 
of synovitis. 

Co® Teletherapy: Integral Dose Measure- 
ments. J. E. Lofstrom, M.D., N. Horwitz, 
M.S., and S. Balofsky, M.D., Wayne Uni- 
versity College of Medicine, Detroit Me- 
morial Hospital, and Detroit Receiving 
Hospital, Detroit, Michigan. Isodose pat- 
terns and integral dose measurements ob- 
tained by direct readings in rotating phan- 
tom were displayed. Comparison with simi- 
lar data using 250 kvp. was set forth. 
Details of the effects of distance and vary- 
ing displacements of the axis of rotation 
were shown. 


THE COMMERCIAL EXHIBIT 

The Commercial Exhibit at the Fifty- 
sixth Annual Meeting of the American 
Roentgen Ray Society held at the Palmer 
House, Chicago, Illinois, September 20 to 
23, 1955, greatly exceeded the standard 
which the Society has come to expect 
throughout the many years of continuous 
progress in the advances of technical equip- 
ment. The over-all arrangement was a 
most attractive one and the individual 
displays were all excellent. The intervals 
between the scientific sessions and Instruc- 
tional Courses afforded the members of 
the Society and their guests ample time to 
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visit the exhibits at their leisure. Another 
great advantage was that the exhibit hall 
was located adjacent to the hall in which 
the scientific program was presented. This 
most fortunate arrangement served to 
further increase the unusual interest shown 
in the individual commercial exhibits 
throughout the entire meeting. The Society 
wishes to take this opportunity to thank 
most sincerely the various exhibitors for 
their part in making the meeting such a 
success. 

The following are the firms who partici- 
pated in the Commercial Exhibit: 

Abbott Laboratories, North Chicago, 
Illinois; Ansco, Binghamton, New York; 
Atomic Energy of Canada Limited, Ot- 
tawa, Canada; Automatic Seriograph Cor- 
poration, College Park, Maryland; Barnes- 
Hind Barium Products Company, San 
Francisco, California; Bar-Ray Products 
Inc., Brooklyn, New York; Bell-Craig, 
Inc., New York, New York; Buck X- 
Ograph Company, St. Louis, Missouri; 
Continental X-Ray Corporation, Chicago, 
Illinois; Coreco Research Corporation, 
New York, New York; F. A. Davis Com- 
pany, Philadelphia, Pennsylvania; Dunlee 
Corporation, Chicago, Illinois; E. I. du 
Pont de Nemours & Company, Inc., 
Wilmington, Delaware; Eastman Kodak 
Company, Rochester, New York; Ency- 
lopaedia Britannica, Chicago, Illinois; 
Eureka X-Ray Tube Corporation, Chicago, 
Illinois; Fairchild Camera and Instrument 
Corporation, Jamaica, New York; E. 
Fougera & Company, Inc., New York, 
New York; Franklin X-Ray Corporation, 
Philadelphia, Pennsylvania; General Elec- 
tric Company, Milwaukee, Wisconsin; 
Grune & Stratton, Inc., New York, New 
York; Halsey X-Ray Products, Inc., 
Brooklyn, New York; Hard and Company, 
Inc., Ann Arbor, Michigan; Paul B. 
Hoeber, Inc., New York, New York; 
Keleket X-Ray Corporation, Covington, 
Kentucky; R. S. Landauer, Jr., & Com- 
pany, Park Forest, Illinois; Lea & Febiger, 
Philadelphia, Pennsylvania; Leishman X- 
Ray Engineering Company, Los Angeles, 
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California; Liebel-Flarsheim Company, 
Cincinnati,Ohio; Log Etronics Inc., Wash- 
ington, D.C.; Low X-Ray Film Corpora- 
tion, New York, New York; Machlett 
Laboratories, Inc., Springdale, Con- 
necticut; Mallinckrodt Chemical Works, 
St. Louis, Missouri; F. Mattern Manu- 
facturing Company, Chicago, Illinois; 
Micro X-Ray Recorder, Inc., Chicago, 
Illinois; Miles Reproducer Company, Inc., 
New York, New York; North American 
Philips Company, Inc., Mount Vernon, 
New York; Old Delft Optical Company, 
Inc., New York, New York; Pako Corpora- 
tion, Minneapolis, Minnesota; Physicians’ 
Technical Equipment Company, Milwau- 
kee, Wisconsin; Picker X-Ray Corporation, 
White Plains, New York; Profexray, Inc., 
Maywood, Illinois; Radiation Counter 
Laboratories, Inc., Skokie, Illinois; W. B. 
Saunders Company, Philadelphia, Penn- 
sylvania; Schering Corporation, Bloom- 
field, New Jersey; Schick X-Ray Company, 
Inc., Chicago, Illinois; Frank Scholz X- 
Ray Corporation, Boston, Massachusetts; 
Smith, Kline & French Laboratories, 
Philadelphia, Pennsylvania; Standard X- 
Ray Company, Chicago, Illinois; Charles 
C Thomas, Publisher, Springfield, Illinois; 
Twin Viewer Company, Lake Geneva, 
Wisconsin; United States Radium Corpora- 
tion, New York, New York; Universal X- 
Ray Products, Inc., Chicago. Illinois; 
Victoreen Instrument Company, Cleve- 
land, Ohio; Webster Photocraft, Fort 
Lauderdale, Florida; Westinghouse Elec- 
tric Corporation, Pittsburgh, Penn- 
sylvania; Winthrop-Stearns Inc., New 
York, New York; Year Book Publishers, 
Inc., Chicago, Illinois. 


BLOCKLY RADIOLOGICAL SOCIETY 


The past and present residents of the 
Radiological Department of the Phila- 
delphia General Hospital recently or- 
ganized the Blockly Radiological Society. 
The purpose of this organization is to honor 
Dr. Bernard Pierre Widmann, Chief of the 
Radiological Department for twenty-seven 
years, and two other radiologists of the 
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Department who have served for many 
years, namely, Dr. Herman W. Ostrum 
and Dr. Russel F. Miller. The combined 
number of years of service these three men 
have given the X-Ray Department at the 
Philadelphia General Hospital is eighty- 
three. During that time they have trained a 
total of forty-eight residents in Radiology, 
who now make up the membership of this 
organization. 

The First Annual Dinner of the Society 
was held on May 7, 1955, at the Warwick 
Hotel in Philadelphia. Officers of the or- 
ganization include the President, Dr. 
Philip D. Gilbert; Vice-President and Re- 
cording Secretary, Dr. Robert McLelland; 
Secretary and Treasurer, Dr. Samuel 
Finkelman. An honored guest at the first 
meeting was Mr. James L. Weatherwax. 
CENTRAL OHIO RADIOLOGICAL SOCIETY 

At the last meeting of the Central Ohio 
Radiological Society, the following officers 
were elected: President, Dr. Fred Baven- 
dam, Springfield; Vice President, Dr. Hugh 
Cregg, Marion; Secretary-Treasurer, Dr. 
Arthur R. Cohen, 41 S. Grant Avenue, 
Columbus, Ohio. 

KANSAS RADIOLOGICAL SOCIETY AND 
GREATER KANSAS CITY RADIO. 
LOGICAL SOCIETY 

A joint meeting of the Kansas Radio- 
logical Society and the Greater Kansas 
City Radiological Society will be held on 
February 13, 14, 15, and 16, 1956. Guest 
speakers will be Marshall Brucer, M.D., 
Oak Ridge, Tennessee; Howard Doub, 
M.D., Detroit, Michigan; Benjamin Fel- 
son, M.D., Cincinnati, Ohio; John Hazard, 
M.D., Cleveland, Ohio; Paul C. Hodges, 
M.D., Chicago, Illinois; Frank Hoecker, 
Ph.D., Lawrence, Kansas; Howard Hunt, 
M.D., Omaha, Nebraska; J. Martin Miller, 
M.D., Detroit, Michigan; Lester W. Paul, 
M.D., Madison Wisconsin; John R. Schen- 
ken, M.D., Omaha, Nebraska; and Joseph 
D. Stickney, Cleveland, Ohio. 

Further information may be had _ by 
writing directly to G. M. Tice, M.D., 
University of Kansas Medical Center, 
Kansas City 3, Kansas. 
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LOS ANGELES RADIOLOGICAL SOCIETY 


The following officers have been elected 
by the Los Angeles Radiological Society 
for the 1955-1956 year: President, Dr. 
George Jacobson, Los Angeles; Vice Presi- 
dent, Dr. Hubert J. Prichard, Long Beach; 
Treasurer, Dr. Samuel C. Kahlstrom, Los 
Angeles, and Secretary, Dr. Richard A. 
Kredel, 65 North Madison Avenue, 
Pasadena, California. 


MINNESOTA RADIOLOGICAL SOCIETY 


At a recent meeting of the Minnesota 
Radiological Society, the following officers 
were elected for the coming year: President, 
Dr. H. O. Peterson; Vice President, Dr. A. 
L. Abraham; Secretary-Treasurer, Dr. O. 
J. Baggenstoss, 1953 Medical Arts Build- 
ing, Minneapolis 2, Minnesota. 


NASSAU RADIOLOGICAL SOCIETY 


The newly elected officers of the Nassau 
Radiological Society for the coming year 
are as follows: President, Dr. Herbert 
Zatzkin; Vice President, Dr. Arthur 
Frucht; Secretary, Sr. Frances Behrendt, 19 
Clinton Road, Garden City, New York; 
Treasurer, Dr. John Knapp; Executive 
Committee, Dr. Alan E. Baum and Dr. 
Samuel Herstone. 


SOCIETA ITALIANA DI 
RADIOLOGIA MEDICA 
The Nineteenth Congress of the Societa 
Italiana di Radiologia Medica will be held 
in April, 1956, in Genova, Italy. A very 
interesting scientific program has _ been 
prepared. Those wishing to attend may 
communicate with Dr. Piazza Alessandro, 
Secretary General of the Congress, Istituto 
di Radiologia Medica dell’Universita, 
Ospedale San Martino—Padiglione Som- 
mariva, Genova, Italy. 


SOUTHWESTERN RADIOLOGICAL SOCIETY 


At a meeting held on July 11, 1955, a 
group of radiologists organized themselves 
as the ‘Southwestern Radiological 
Society.” The elected officers are: Presi- 
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dent, Dr. Vincent Ravel and Secretary- 
Treasurer, Dr. Gordon Black, Suite 2-A, El 
Paso Medical Center 1501 Arizona, El 
Paso, Texas. 


AMERICAN CANCER SOCIETY 
CLINICAL FELLOWSHIPS 
The American Cancer Society announces 
that its program of Clinical Fellowships 
begun in 1948 will continue through the 
next institutional year, July 1, 1956—June 
30, 1957, with fellowships commencing 
July 1st. Those wishing to participate in 
these fellowships should communicate with 
Dr. Brewster S. Miller, American Cancer 
Society, 521 West 57 Street, New York 19, 
New York, via the Executive Officer of the 
institution. 


MR. CLIFFORD L. SHERRATT HONORED 


At the Fifty-sixth Annual meeting of the 
American Roentgen Ray Society Mr. Clif- 
ford L. Sherratt was, in recognition of his 
long and splendid service to the Society, 
elected an honorary member of the Ameri- 
can Roentgen Ray Society. 


GRANTS FOR SCHOLARS IN 
CANCER RESEARCH 

The Committee on Growth of the Na- 
tional Academy-Research Council invites 
applications for Grants for Scholars in 
Cancer Research offered by the American 
Cancer Society. The purpose of these 
grants is to assist institutions in the sup- 
port of young scientists during the critical 
early period of their careers as independent 
investigators. Grants are awarded for three 
years ($6,000 per year) with renewal for 
two additional years unless there are 
compelling reasons to the contrary. Ap- 
plications should be submitted by institu- 
tions on behalf of candidates not later than 
January 1, 1956. 

Application blanks may be obtained 
from the Executive Secretary, Committee 
on Growth, National Academy-Research 
Council, 2101 Constitution Avenue, N.W. 


Washington 25, D.C. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


TRANSACTIONS OF THE AMERICAN OPHTHALMO- 
LOGICAL Society. Volume LI. Eighty-ninth 
Annual Meeting, Hot Springs, Virginia, 1953. 
Cloth. Price, $18.00. Pp. 793, with numerous 
illustrations. Columbia Universtiy Press, 
2960 Broadway, New York 27, New York, 
1954. 

Of 27 papers reporting original clinical, ex- 
perimental and laboratory studies of a wide 
range of ophthalmological problems and con- 
cepts, 3 are of particular interest to radiologists. 

Puntenney and Shaw studied the mechanism 
of lens injury in radiation cataract in the eyes of 
rabbits. They found that radiation cataract is 
secondary to an injury to the actively growing 
portion of the lens, the lens epithelium. The 
equatorial fibers are especially sensitive to 
roentgen rays and exposure of this region yields 
the same results as exposure of the whole lens. 
Irradiation of the lens exclusive of the epi- 
thelium does not result in cataract formation, 
nor does irradiation of the ciliary body alone 
result in cataract formation. 

Dunphy, Dreisler, Cadigan and Sweet stud- 
ied the uptake radioactive phosphorus 
(P-32) in 12 pathologic eyes. Evidence is pre- 
sented that the portion of the eye containing a 
malignant melanoma or retinal blastoma shows 
an increased uptake of this isotope. This was 
sufficient to diagnose the presence of and the 
site of the tumor by application of a counter 
external to the eyeball; in lesions posterior to 
the equator, the authors state that the two 
types of counters now available cannot be ap- 
plied closely enough in vivo to utilize this 
method. 

Alvaro reported upon the roentgen-ray treat- 
ment of uveitis induced experimentally in 
guinea pigs’ eyes. He found that the addition of 
roentgen-ray treatment to the routine treat- 
ment of chronic endogenous uveitis in lieu of 
the chemical vasodilators decreased the time 
required for recovery as compared with the con- 
trolled group. 

Aston CaLLaHAn, M.D. 
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SEVENTY-FIVE YEARS OF MEDICAL Proaress, 
1878-1953. Edited by Louis H. Bauer, M.D., 
F.A.C.P., Secretary-General, The World 
Medical Association; Past President, The 
World Medical Association. Cloth. Price, 
$4.00. Pp. 286, with illustrations. Lea & 
Febiger, Washington Square, Philadelphia 6, 
Pennsylvania, 1954. 


In the opinion of the reviewer this volume 
cannot be considered to be a genuine and 
scholarly contribution to the history of medi- 
cine. Perhaps this was not the intention of the 
editor. It does not give the complete pciture of 
contemporary medicine, as the Editor, Dr. 
Louis H. Bauer, says in the Foreword; it is 
merely an amplified tabulation of the out- 
standing events which made up the last chap- 
ter of the advances in our knowledge. True 
medical history requires additional considera- 
tion such as: the complete background of events 
leading up to each discovery, which may go 
back for centuries; seasoning or aging of con- 
temporary historical occurrences which some- 
times require many years for their proper eval- 
uation; and a correlation with the non-medical 
important world events which occur simul- 
taneously with epoch making contributions. 

A majority of the 26 contributors are out- 
standing clinicians in their respective fields and 
are well qualified to speak of current advances 
in their specialty. This book, of course, would 
be of some interest to medical students and 
younger members of the profession, but it is 
not in any sense a substitute for a comprehen- 
sive knowledge of the history of medicine. 

The World Medical Association has pre- 
sented a copy of the publication to each medi- 
cal graduate of the class of 1954. 

Cyrus C. Strurcis, M.D. 


AnnuaL Review or Mepicine. Volume 65. 
Windsor C. Cutting, Editor, Stanford Uni- 
versity School of Medicine; Henry W. New- 
man, Associate Editor, Stanford University 
School of Medicine. Cloth. Price $7.00. Pp. 
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452. Annual Reviews, Inc., Stanford, Cali- 
fornia, 1954. 


The fifth volume of the Annual Review of 
Medicine is a 490 page book published by An- 
nual Reviews, Inc., of Stanford, California. Its 
contents are divided into 21 parts, covering the 
entire field of internal medicine and some allied 
specialities such as psychiatry, pediatrics and 
even diseases of the eye. Following each chap- 
ter there is a selected bibliography which is 
helpful as a guide to the recent literature in any 
given field. An adequate author and subject 
index is-provided. Of great value is the “An- 
notated List of Reviews in Medicine” which 
makes available an additional list of references 
on various topics if one desires to make a com- 
prehensive review of any medical subject. The 
reviewer recommends this volume as a useful 
source of material for all physicians who wish 
to become acquainted with the recent advances 
in internal medicine. 

It would be more effective if members of the 
profession in quest of additional knowledge 
read to the point, that is, initiate their pro- 
jected review of the literature on some prac- 
tical question which is encountered in their 
daily medical practice. Such a potent stimulus 
is much more likely to add zest and direction 
to their reading. This volume is a good place to 
start as a guide when the obvious need for new 
information becomes apparent to a physician. 

It is not enough for a physician to attend 
medical meetings periodically and receive in- 
stallments of new information at intervals. The 
advances in medicine are too rapid and too ex- 
tensive to thus provide for all that is needed in 
the way of professional growth. What is re- 
quired is the constant day by day additions to 
his knowledge if his patients are to be given 
optimum care. This volume should be valuable 
as an aid in such reading. 


Cyrus C. Srurais, M.D. 


BASES DE L’INTERPRETATION RADIOLOGIQUE; 
RapioGEoMETRIE. volumes. Par Manoel 
de Abreu, Professeur a la Faculté des Sci- 
ences Médicales de Rio de Janeiro. Cloth. 
Price, Bronchés, 5.000 fr.; Cartonnés toile, 
6.2000 fr. I. Texte. Pp. 214; II. Iconographie. 
Pp. 312, with 683 figures, plus 82 plates. 
Masson et Cie, 120, boulevard Saint-Ger- 
main, Paris 6, France, 1954. 


Professor de Abreu for many years has de- 
voted special attention to radiogeometry, and 
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in fact has been a pioneer in it. In 1924 he pre- 
sented his conception of radiogeometry to the 
Brazilian Academy of Medicine under the title: 
“Experiments with a New Vascular Radi- 
ology.” Since then his fundamental ideas ex- 
plaining the formation of roentgen shadows 
have not undergone any change. In the roent- 
genologic shadow it is not the actual mor- 
phology of the organ which is projected in imita- 
tion of photography. Certain well-defined ana- 
tomic shapes may have no expression on the 
film; others are recorded without precision, 
their marginal contours being more or less ef- 
faced; still others cast clearly defined shadows 
which favor the anatomic or pathologic identi- 
fication. The perfect recognition of the ele- 
ments of the roentgenologic shadow supplies 
the key of interpretation. 

The author asks if it is possible to interpret 
without radiogeometry, and answers that ap- 
parently it is possible, because medicine has 
always found the first source of its knowledge 
in empiricism. But perfect mastery of inter- 
pretation requires a rational study of the for- 
mation of roentgen shadows. 

The first volume is a study of the principles, 
and considers the purely physical and geo- 
metric phases of the subject. In the second 
volume, the author presents a discussion of 
spatial anatomy and pathology, the organ, and 
the pathologic problem in its differentiated 
volume and complex form. This work will lead 
most aspirants to the mastery of roentgenologic 
interpretation into “deep water,” and will 
open up a field of thought which will prove en- 
ticingly strange to most. 


James T. Case, M.D. 


Manvat or Mycotocy. By Norman 
F. Conant, Ph.D., Professor of Mycology 
and Associate Professor of Bacteriology, 
Duke Univeristy School of Medicine; David 
Tillerson Smith, M.D., Professor of Bac- 
teriology and Associate Professor of Medi- 
cine, Duke University School of Medicine; 
Roger Denio Baker, M.D., Chief, Laboratory 
Service, Veterans Administration Hospital, 
Durham, N. C.; Jasper Lamar Callaway, 
M.D., Professor of Dermatology and Syphil- 
ology, Duke University; Donald Stover 
Martin, M.D., Chief, Bacteriology Section, 
Communicable Diseases Center, Chamblee, 
Georgia. Second edition. Cloth, Price, $6.50. 
Pp. 456, with 202 illustrations, W. B, Saun- 
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ders Company, Washington Square, Phila- 
delphia 5, Pennsylvania, 1954. 


Interest in clinical mycology has heretofore 
been greatest in the field of dermatology. How- 
ever, the more frequent occurrence of fungus 
infections since the introduction of the anti- 
biotics has made it necessary that the practic- 
ing physician have at hand a source of helpful 
information on this subject. 

The discussion in each of the 26 chapters con- 
sists of the definition, geographic distribution, 
source of infection, incidence as to age, sex, race 
and occupation, symptomatology, mycology, 
pathology, immunology, differential diagnosis, 
prognosis and treatment for the recognized 
mycologic diseases. In addition, there is one 
chapter on fundamentals of elementary my- 
cology and one on contaminants, while the ap- 
pendix is devoted to a detailed discussion of 
mycologic, pathologic, immunologic and der- 
matologic methods. 

The whole abounds with fine illustrations 
and the text is easily readable. 

This manual should make a useful addition 
to the physician’s ready reference shelf. 

S. Reveno, M.D. 


BiotocicAL Errecrs oF ExTeERNAL X AND 
Gamma Rapiation. Parr I. Edited by Ray- 
mond E. Zirkle, Professor of Radiobiology 
and Biophysics, University of Chicago; Con- 
sultant, Division of Biological and Medical 
Research, Argonne National Laboratory; 
formerly Principal Biologist, Manhattan En- 
gineer District (Metallurgical Laboratory, 
University of Chicago, and Clinton Labora- 
tories, Oak Ridge, Tennessee). First edition. 
Cloth. Price, $7.25. Pp. 530, with numerous 
illustrations and tables. McGraw-Hill Book 
Company, Inc., 330 West 42nd Street, New 
York 36, New York, 1954. 


“The work reported in this volume was part 
of a large radiobiological program pursued dur- 
ing World War II at the Metallurgical Labora- 
tory, University of Chicago, and the National 
Cancer Institute, Bethesda, Md. Although the 
range of topics may appear quite wide, all these 
investigations were primarily directed toward 
an understanding of radiobiological actions on 
mammals and on man in particular.” These 
words taken verbatim from editor Zirkle’s 
preface characterize well the scope of the first 
volume in this series. It is quite impossible to do 
justice to each individual section within the 
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limited space of a review. However, to give the 
reader some idea as to the wealth of information 
offered in this book the chapter headings are 
listed below: 

Effects of long-continued total-body gamma 
irradiation on mice, guinea pigs, and rabbits— 
I. Preliminary experiments (Lorenz and Hes- 
ton), II. Physical arrangment (Lorenz), III. 
Effects on life span, weight, blood picture, and 
carcinogenesis and the role of the intensity of 
radiation (Lorenz et al.), IV. Actions on the 
breeding behavior of mice (Deringer et al.), 
V. Pathological observations (Eschenbrenner 
and Miller), and VI. Conclusions and appli- 
cability of results to the problem of human pro- 
tection (Lorenz); Effects of total-body X irra- 
diation on rabbits—I. Mortality after single 
and paired doses (Hagen and Sacher), II 
Hematological effects (Jacobson et al.), III. 
Effects on the leucocytes (Sacher and Pearl- 
man); Effect of total-body X irradiation on a 
preexisting induced anemia rabbits—I. 
Response of animals with anemia induced by 
phenylhydrazine (Jacobson et al.), II. Response 
of animals with an anemia induced by bleeding 
(Jacobson et al.), III. Histopathological studies 
(Block et al.); Heparinemia (?): An anticoagu- 
lant in the blood of dogs with hemorrhagic 
tendency after total-body exposure to roentgen 

rays (Allen et al.); An electrophoretic study of 
the se of X-rays on the plasma protein pat- 
tern in dogs (Muntz et al.); Effects of X-rays on 
the activity of enzymes (Barron et al.); Effects 
of X-rays on tissue metabolism (Barron); Ef- 
fects of X-rays on the metabolism of the small 
intestine and its permeability to glucose (Bar- 
ron et al.); Effects of X-rays on immunity 
(Taliaferro and Taliaferro); Radiation-induced 
changes in ultraviolet absorption spectra of 
urine—I. General effects (Wattenberg and 
Schwartz), II. Quantitative spectrophotometric 
studies (Wattenberg and Schwartz); The effec- 
tiveness of drugs in preventing or alleviating 
X-ray damage (Simmons et al.) ; and Methods of 
exposure of animals to X-rays (Hagen and Zir- 
kle). 

From a mere glance at this impressive out- 
line, it is a foregone conclusion that anyone 
interested in research in this new field of in- 
vestigation must refer to this book frequently. 
It offers the results of painstaking experimental 
work which will serve as a sound basis on which 
to build future progress. 

Ernst A. Ponte, M.D. 
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THe CentTraL Vetns AND Deep 
SINUSES OF THE Brain. Acta radiologica, 
Supplement 107. By Curt Johanson. Paper. 
Price, Sw. Kr. 25:—. Pp. 184, with g1 illus- 
trations. Acta radiologica, Stockholm 2, 
Sweden, 1954. 


This monograph represents another valuable 
contribution to the series of systematic investi- 
gations of the roentgenologic aspects of central 
nervous system disease which have been pur- 
sued in the Roentgen Department of Sera- 
fimerlasarettet, Stockholm. With typical Swed- 
ish thoroughness the author has attacked the 
problem of the anatomical aspects of the cen- 
tral veins and deep dural sinuses of the brain 
and their role in the angiographic diagnosis 
of intracranial disease, particularly brain tu- 
mors. Since little attention has been directed 
in the past to these venous pathways because 
of their supposed inconsistency of pattern, 
it was necessary for Johanson to perform 
a series of contrast injections in cadavers and 
to determine by roentgenography the true 
anatomic features of the central veins and deep 
dural sinuses of the brain. When these anatomic 
injection studies were correlated with a large 
group of cerebral angiograms of clinically 
“normal” patients it became apparent that the 
position of the central veins and deep dural 
sinuses in relation to the other structures of the 
brain is practically constant and, though varia- 
tions in their position and appearance occur, 
these vagaries are relatively slight and can be 
readily recognized. 

With this firm basis of anatomic experience, 
application was made to clinical cases. Veno- 
grams in patients with craniostenosis, symmet- 
rical hydrocephalus, suprasellar and parasellar 
expanding processes, and tumors in various por- 
tions of the cerebrum and midbrain were ob- 
tained by the careful timing of exposures during 
conventional carotid angiography. The techni- 
cal aspects of this procedure are briefly dis- 
cussed and will be of interest to most radiol- 
ogists who apparently fail to obtain satisfac- 
tory visualization of the deep venous pathways 
by cerebral angiography. 

Of particular interest are the findings in the 
tumor cases, all of which have been carefully 
correlated with the encephalographic appear- 
ance, cerebral arteriographic pattern, and oper- 
ative or autopsy results. Many examples, rep- 
resentative of various areas of the brain, are 
presented in detail, and a critical analysis of the 
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displacement and appearance in various planes 
of the central veins and deep dural sinuses is 
also presented. It is noted that the displacement 
of the cerebral arteries and the deep venous 
structures by an expanding intracranial process 
does not necessarily correspond and, in fact, 
may be quite dissimilar. Therefore, the cere- 
bral arteriographic and cerebral venographic 
features may complement or supplement each 
other in the diagnosis of intracranial tumors. 

The evidence presented in this study cer- 
tainly will offer a challenge to those interested 
in the problems of the roentgen diagnosis of 
intracranial disease. Fortunately, the funda- 
mental aspects of the problem are concisely 
exposed and beautifully illustrated in this 
publication, which should serve as a cornerstone 
for future studies. 

Harotp Futon, M.D. 


ConGENITAL Heart Disease; AN ILLUSTRATED 
Diacnostic Approacn. By Henry S. Kap- 
lan, M.D., Professor of Radiology, Stanford 
University School of Medicine; and Saul J. 
Robinson, M.D., Assistant Clinical Professor 
of Pediatrics, Stanford University School of 
Medicine; Chief, Department of Pediatrics, 
Mount Zion Hospital, San Francisco. Cloth. 
Price, $12.50. Pp. 126, with 146 illustrations. 
McGraw-Hill Book Co., Inc., 330 W. 42nd 
Street, New York 36, New York, 1954. 


In this succinct and lucid book the authors 
have attempted, and succeeded quite admir- 
ably, to present a logical diagnostic approach 
to the more common and typical congenital 
malformations of the heart. It is not compre- 
hensive, but as it is intended for the student 
and the “occasional cardiologist,” it is un- 
doubtedly better that it should not be. 

The volume is divided into two sections. 
The first, of sixty-two pages, is devoted to the 
orientation of the principles of diagnosis. A 
logical approach is presented through correla- 
tion of information obtained through history 
and physical examination, simple laboratory 
procedures, electrocardiographic diagnosis, and 
conventional roentgen examination. Special 
diagnostic procedures, including angiocardiog- 
raphy and aortography, are considered in a 
separate chapter. Treatment is presented 
briefly. The second section comprises an atlas 
of common malformations, profusely illustrated 
with each roentgenogram shown in duplicate, 
the second with a line drawing of the heart and 
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great vessels superimposed on the silhouette. 
The plates are accompanied by typical electro- 
cardiogram tracings, and in tabular form are 
pertinent features of the malformation. 

A pleasing format, excellent illustrations, and 
a simple presentation of the material make this 
small volume a useful guide through the com- 
plexities of congenital heart disease for the 
audience for which it is intended. 

Epwarp B. D. Neunauser, M.D. 


RapioLocig CLINIQUE DE L’INTESTIN GRELE 
DE L’ADULTE ET DE L’ENFANT (OcCLUSION 
Aicu—E pe L’Aputre Exceprée). Par P. 
Porcher, Membre de |’Académie de Chirur- 
gie, Radiologiste des Hépitaux de Paris; P. 
Buffard, Radiologiste des Hépitaux de Lyon; 
J. Sauvegrain, Radiologiste des Hépitaux de 
Paris. Paper. Price, 5000 fr. Pp. 614, with 350 
illustrations. Masson et Cie, 120, boulevard 
Saint-Germain, Paris 6, France, 1954. 


This attractive book of more than six hun- 
dred pages of full up-to-date information, con- 
cerns the roentgenology of the small intestine, 
giving full coverage to the technique of the 
examination, the normal roentgen anatomy and 
physiology, the elementary reactions of the 
small bowel, followed by a carefully arranged 
discussion of the various pathologic states likely 
to be encountered in practice. Only acute in- 
testinal obstruction of the adult has been omit- 
ted from the book. Savy in the preface declares 
that this treatise is a personal, original work, 
the merit of which is measured by the number 
of difficulties which the authors had to sur- 
mount. 

Some of the chapters seem to be given more 
space than needed, others have been insufh- 
ciently discussed, but on the whole this is a 
most praiseworthy effort to bring the roent- 
genology of the small bowel to a plane some- 
where near the leyel of perfection achieved in 
the study of the stomach and colon. There are 
many praiseworthy features: excellent bibliog- 
raphy, very clear and numerous illustrations 
(350), very good paper and presswork, author 
index and general index. The captions of the 
illustrations are in English as well as French. 


James T. Case, M.D. 


BOOKS RECEIVED 


Tumors or THE RETROPERITONEUM, MESENTERY, 
AND PERITONEUM. ATLAS OF TuMOR PATHOLOGY. 
Section VI—FascicLes 23 AND 24. By Lauren V. 
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Ackerman, M.D., Professor of Pathology and 
Surgical Pathology, Washington University School 
of Medicine; Surgical Pathologist for Barnes Hos- 
pital and Affiliated Hospitals, St. Louis, Missouri. 
Paper, Price, $1.50. Pp. 136, with 105 illustrations. 
Published by the Armed Forces Institute of 
Pathology under the Auspices of the Subcommit- 
tee on Oncology of the Committee on Pathology of 
the National Research Council, Washington, D. C., 
1954. For sale by the American Registry of Pathol- 
ogy, Armed Forces Institute of Pathology, Wash- 
ington 25, D. C. 


SCHICHTBILDER VON BRONCHIALVERANDERUNGEN 
BEI DER LUNGENTUBERKULOSE. Von Dr. med. H. 
Blaha, Assistent der Spezial-Lungenklinik in 
Hemer/Westfalen. Paper. Pp. 113, with 86 illus- 
trations. Georg Thieme, Herdweg 63, Stuttgart, 
Germany, 1954. 


THe Hepatic Crrcutation AND Portat Hyper- 
TENSION. By Charles G. Child, III, M.D., Profes- 
sor of Surgery, Tufts College Medical School; 
Chairman, Department of Surgery, New England 
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ROENTGEN DIAGNOSIS 
Heap 


Hunter, Curwoop R., and Mayrietp, FRANK 
H. The oblique view in cerebral angiography. 
J. Neurosurg., Jan., 1955, 72, 79-80. (Ad- 
dress: Dr. Hunter, 506 Oak Street, Cincin- 
nati, Ohio.) 


It is suggested that the oblique view in cerebral 
angiography may show the origin of intracranial 
aneurysms when standard anteroposterior and lat- 
eral projections give negative results. 

The head is rotated 45 degrees away from the side 
of the injection (and occasionally toward it) and the 
tube is centered overhead with the beam directed 
along the skull base line. 

A case is also presented. 


Wallace M. Roy, M.D. 


Francois, J., and De Wirre, Fr. Les données 
radiologiques et les calcifications intracéré- 
brales dans la toxoplasmose congénitale. 
(Radiologic findings and intracerebral calcifi- 
cations in congenital toxoplasmosis.) 7. de/ge 
de radiol., 1955, 38, 16-50. (From: Clinique 
Ophtalmologique et Laboratoire de Radio- 
diagnostic de |’Université, Gand, Belgium.) 


The seven fundamental signs of congenital toxo- 
plasmosis are: 

1. Internal hydrocephalus with external hydro- 

cephalus or microcephaly. 

2. Neurologic difficulties, principally convulsive 

crises and hypertonic musculature. 

3. Retardation of psychomotor development with 
mental retardation. 

Dissociation of the albumin-cell 
spinal fluid with xanthochromia. 

5. Electroencephalographic changes with diffuse 

continuous dysrhythmia, usually bilateral. 

6. Intracerebral calcifications visible by roentgen 

rays in 87 per cent of cases. 

7. Necrosing retinitis, often macular, sometimes 

with other ocular anomalies. 

The calcifications are rarely unilateral, variable in 
location, usually multiple, of the order of 1-2 mm. 
in size and variable in shape and density.—M. L. 
Sussman, M.D. 


relation in 


Francois, J., Cotvetre, J. M., and NEETENs, 
A. Etude microradiographique de la paroi 
interne du canal de Schlemm. (Microradio- 
graphic study of the internal wall of the canal 
of Schlemm.) . delge de radiol., 1955, 38, 1- 
15. (From: Laboratoire de Radiodiagnostic 
de l'Université de Liége et Clinique Ophtal- 
mologique de |’Université de Gand, Belgium.) 


Thorotrast or angiopac was injected into the an- 
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terior chamber of the human and monkey eye or 
directly into Schlemm’s canal. Microradiographs of 
the tissue were made at 12.8 kv., and exposure times 
of 3-5 minutes. 

The authors conclude that the passage of aqueous 
humor takes place neither by osmosis nor by diffu- 
sion. There is a direct communication between the 
anterior chamber and Schlemm’s canal. At the level 
of the scleral trabeculum there is a system of clefts 
which anastomose through orifices in Schlemm’s 
canal. These orifices are greater than 1.5 uw and less 
than 2.25 w in diameter.—M. L. Sussman, M.D. 


Simon, Howarp M., Jr., and Tincwatp, 
Frep R. Syndrome associated with mucocele 
of the sphenoid sinus; report of two cases and 
their radiographic findings. Radiology, April, 
1955, 64, 538-545. (From: Cleveland Clinic 
and Frank E. Bunts Educational Institute, 
Cleveland, Ohio.) 


Although mucocele of the sphenoid sinus is usually 
diagnosed at autopsy or at surgery, it produces a 
definite syndrome with associated roentgenographic 
evidence sufficient for clinical diagnosis. Symptoms 
produced by this condition include frontal and tem- 
poral headaches, visual disturbances, variable nasal 
discharge, and occasionally unilateral exophthalmos, 
facial pain, olfactory disturbances, convulsions and 
unconsciousness. It is proposed that the term “‘orbi- 
tal inlet syndrome” be used to describe the various 
combinations of signs and symptoms occurring as a 
result of lesions in the region of the orbital inlet. 

Roentgenologic findings include changes of the 
sella turcica, such as erosion and destruction of the 
floor, with occasional concomitant changes in the 
anterior and posterior clinoids, pressure changes 
about the sphenoidal fissure and optic canals, and 
lateral displacement and erosion of the lamina pa- 
pyracea. Laminagrams may demonstrate the lateral 
boundaries of the mucocele, as well as involvement 
of the jugum sphenoidale and projection of the 
sphenoid sinus below the level of the middle cranial 
fossa. 

Treatment consists of marsupialization of the 
mucocele cavity into the nasal fossa.—Harold C. 


Hamilton, M.D. 


SHERMAN, Rosert S., and Metamep, Myron. 
Roentgen characteristics of osteogenic sar- 
coma of the jaw. Radiology, April, 1955, 64 
519-527. (From: Department of Diagnostic 
Roentgenology, Memorial Center, New York, 


N.Y.) 


Nineteen “typical” osteogenic sarcomas of the 
jaw in which the clinical features, roentgen diagnosis, 
and histologic interpretation offered satisfactory 
correlation are reported. Fifteen of these occurred 
in the mandible and four in the maxilla, Almost one- 
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third occurred during the third decade but were seen 
between the ages of fifteen and sixty-seven years. 
Symptoms usually were of short duration and most 
often consisted of the complaint of a mass, although 
pain, numbness, soreness and displacement of teeth 
were also mentioned. 

Three principal types are described roentgeno- 
graphically: the sclerotic, the lytic and the mixed. 
Histological classification was not attempted from 
the roentgen appearance. A predominance of dense 
structureless eburnated bone is the main roentgen 
feature of the sclerosing osteogenic sarcoma. In the 
lytic form destruction of bone predominates over 
production, while in the mixed type, approximately 
equal amounts of destruction and production are 
present. A medullary origin, an asymmetrical posi- 
tion in the bone, medullary and cortical bone de- 
struction, periosteal reaction of various types, ill- 
defined borders, an oval or pear-like shape, a soft 
tissue mass, and a disorganized pattern of internal 
structure are other special characteristics which aid 
roentgen classification. 

In the differential diagnosis, the roentgenographic 
appearance of the sclerosing osteogenic sarcoma is 
just about pathognomonic but histologic confirma- 
tion is advisable before treatment is begun. The lytic 
form presents a more complex picture and in general 
a diagnosis of malignant tumor is the best that can 
be offered. Other conditions simulating this type in- 
clude: metastatic cancer, cance: directly invading 
bone from nearby organs, certain other primary 
bone tumors, lymphoblastoma in bone, neuroblas- 
toma, epulis and infections such as osteomyelitis 
and syphilis. The differential diagnosis of the mixed 
form is similar to that of the lytic form, except that 
only those metastases known to produce some in- 
creased bone density would need to be considered. 

Case reports of seven tumors are also presented to 
illustrate specific points in the diagnosis and the 
difficulty sometimes encountered is establishing a 
final diagnosis.—Donald N. Dysart, M.D. 


NECK AND CHEST 
Murtic, ManmMoup Kamat, and Louvrtri, 
SALLAHEDDIN DerwisH. A case of large 
diverticulum of the eustachian tube. Brit. 
M.7., April 23, 1955, 7, 1010. (From: Middle 
Euphrat Hospital, Kuffa, Iraq.) 


A single large diverticulum of the cartilaginous 
portion of the eustachian tube, in a twenty-seven 
year old male, is described. A lateral roentgenogram, 
after injecting lipiodol through the perforation in 
Shrapnell’s membrane, exhibited a large pouch in 
the position of the cartilaginous portion of the eu- 
stachian tube. Its volume was 0.5 ml., and it arose 
3-4 mm. from the pharyngeal opening. The symp- 
toms of pain, aural and postnasal discharge, and 
crepitation in the ear were cured after surgical re- 
moval.—C. Peter Truog, M.D. 


Abstracts of Radiological Literature 945 


Ramsey, G. H., Watson, J. S., Gramiak, R., 
and WeinsBerc, S. A. Cinefluorographic 
analysis of the mechanism of swallowing. 
Radiology, April, 1955, 64, 498-518. (From: 
Department of Radiology, University of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y.) 


Thirty-eight roentgenograms are used by the au- 
thors to illustrate their findings in their cinefluoro- 
graphic analysis of the mechanism of swallowing. 
Three phases of swallowing are described: the en- 
trance of the bolus into the oral pharynx, its trans- 
mission through the laryngeal pharynx, and finally 
its passage through the hypopharynx and into the 
esophagus. 

In the first phase the function of the tongue in 
initiating the passage of the bolus is graphically 
shown. The soft palate rises to block off the naso- 
pharynx and nasal cavities initially and then 
descends to take part in the stripping wave as the 
bolus is propelled downward. The superior and mid- 
dle constrictors draw up the posterior pharyngeal 
wall in preparation for receiving the bolus. 

During the second phase when the bolus is passing 
through the laryngeal pharynx, the hyoid bone, the 
epig'ottis, larynx and the pharyngeal walls all travel 
upwards. The epiglottis bends backward and down- 
ward serving to shield the entrance of the larynx. 
Protection of the airway, however, is best given by 
closure of the glottis as the larynx rises during the 
swallowing act. The lumen of the laryngeal pharynx 
is increased by a forward movement of the larynx. 
The pharyngeal stripping wave is a continuation of 
the oral stripping wave and serves to propel the 
bolus on downward. 

In the third phase of the swallowing act, the bolus 
passes through the hypopharynx and enters the up- 
per part of the esophagus. The stripping wave forces 
the folus into the esophagus where the esophageal 
peristaltic waves take over. 

These studies were made on some 300 individuals, 
about half of whom were considered to be normals. 
With the exception of a few constant reflex relation- 
ships, both the timing and order of the swallowing 
events varied considerably in different individuals, 
and in the same individual under different condi- 
tions. Age, habits and training also influenced the 
usual mechanism.—Donald N. Dysart, M.D. 


Harrincton, Stuart W. Esophageal hiatal 
diaphragmatic hernia. Surg., Gynec. & Obst., 
March, 1955, 700, 277-292. (From: Section 
of Surgery, Mayo Clinic and Mayo Founda- 
tion, Rochester, Minn.) 


Hiatal hernias are the most common type of herni- 
ation that occurs through the diaphragm and are the 
most common kind of diaphragmatic hernia that 
requires surgical treatment. These hernias are of 
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several different types, depending on such factors as 
the size and location of the defective hiatus, the 
degree of abnormal attachments of the diaphragmat- 
icoesophageal membrane, and the length and posi- 
tion of the lower part of the esophagus in relation to 
the defective esophageal hiatus. 

The author classifies all visceral herniations 
through the esophageal hiatus under the general 
term “esophageal hiatal diaphragmatic hernia.” 
When the classification is based on the length and 
position of the esophagus in relation to the herniated 
abdominal viscera, three types are noted: (1) para- 
esophageal hiatal hernia, (2) hiatal hernia with ele- 
vation and displacement of the esophagus and (3) 
hiatal hernia caused by short esophagus. 

In the paraesophageal hiatal hernia the esophagus 
is of normal length, is attached to the diaphragm 
and is not elevated above the diaphragm. The 
stomach and possibly other abdominal viscera may 
herniate along the side of the esophagus into the 
posterior mediastinum and may extend into either 
or both sides of the thoracic cavity. About 15 per 
cent of cases of hernia through the esophageal hiatus 
operated upon have been cases of paraesophageal 
hiatal hernia and the most satisfactory results were 
obtained from surgical treatment in these cases. 

In the second type of hiatal hernia the esophagus 
is of normal length but its lower end is displaced and 
does not extend to the diaphragm; this condition is 
associated with herniation of the stomach and possi- 
bly other abdominal viscera into the posterior medi- 
astinum. These hernias constituted 67 per cent of 
the esophageal hernias operated upon. Most of the 
postoperative recurrences and failures to attain com- 
plete relief of symptoms after operation occurred in 
this type. 

Hernia due to short esophagus may be congenital 
or acquired. In the congenital type the esophagus is 
not long enough to permit the stomach to reach its 
normal position below the diaphragm. This type of 
hernia is not a true hernia and could be described 
better as congenitally short esophagus with partially 
thoracic stomach. It made up 5 per cent of the 
author’s operated cases. 

The acquired short esophagus, which made up 
13 per cent of the author’s series, occurs when ulcera- 
tion or occasionally malignant neoplasm causes con- 
traction of the lower end of the esophagus. The 
structural changes draw the cardia of the stomach 
above the diaphragm and the condition is usually 
associated with stenosis of the lower end of the 
esophagus. 

The author describes two “pulsion”’ types of small 
hiatal hernias, which may progressively develop 
into hernias of types 1 or 2. Recognition and dif- 
ferentiation of these two types may be difficult by 
roentgenologic examination alone and _ esophago- 
scopic examination is often essential in arriving at an 
accurate diagnosis. 

The author discusses in some detail the various 
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operative procedures employed, the postoperative 
care and the results of surgical treatment. He em- 
phasizes, however, that only those patients who 
presented marked symptoms caused by either the 
hernia or associated disease were treated surgically. 
The symptoms of many patients can be relieved by 
conservative measures, such as weight reduction and 
avoidance of tight abdominal garments.—Arthur B. 
Smith, M.D. 


Mucktow, Eric H., and Smiru, Ottver E, 
Dysphagia and unusual radiographic appear- 
ances associated with the variable relation- 
ships of the aorta and lower esophagus. 
F. Fac. Radiologists, Oct., 1954, 6, 88-95. 
(From: Radiodiagnostic Department, Queen 
Elizabeth Hospital, Birmingham, England.) 


Roentgenological study of the esophagus by the 
authors has impressed them with (a) the variability 
of the point at which the aorta crosses behind the 
lower esophagus and the difference in its angulation 
at the site of crossing; (b) the variability in the de- 
gree of anterior displacement of the lower third of 
the esophagus by the distal thoracic aorta; (c) the 
occurrence of dysphagia apparently solely due to 
esophageal compression by the aorta; and (d) the 
possibility that the esophagus may be displaced to 
the left by the aorta, rather than by an enlarged left 
auricle. 

Eight illustrative cases are described. It is shown 
that errors in diagnosis could easily arise if this vari- 
ability in relationship between the lower esophagus 
and aorta is not kept in mind. One patient in whom 
the distal thoracic aorta passed almost horizontally 
from left to right at the roth thoracic vertebral level 
was originally thought to have a_neurofibroma. 
Another patient whose lower thoracic aorta com- 
pressed the esophagus suffered with dysphagia, 
which had been treated as a case of achalasia. A 
relatively high crossing of the esophagus to the left 
by the aorta where the latter is widened or rigid 
may result in so much fixation of the lower esopha- 
gus as to prevent the auricle displacing it to the right 
and restrict the degree to which it can be pushed 
backward. As the left auricle enlarges it pushes the 
esophagus posteriorly and then to the right or left. 
If the esophageal aortic crossing is high, the authors 
believe the displacement will be toward the left, al- 
though this is an infrequent happening.—Samue G. 
Henderson, M.D. 


LEDERMAN, M. Epi-oesophageal cancer with 
special reference to tumours of the post 
cricoid region. Brit. F. Radio/., April, 1955, 
28, 173-183. (From: Radiotherapy Depart- 
ment, Royal Marsden Hospital, London, 
S. W. 3, and Royal National Throat, Nose 
and Ear Hospital and Metropolitan Ear, 
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Nose and Throat Hospital, London, Eng- 
land.) 


In 1943, in order to abandon the term “extrinsic 
laryngeal cancer,” which was no longer felt to be use- 
ful, the author divided laryngopharyngeal neo- 
plasms into 2 main groups: 

(1) An epilaryngeal group related to the margins 
of the laryngeal inlet. 

(2) An epi-esophageal group comprising all the 
tumors of the laryngopharynx not related to the 
laryngeal inlet, i.e., sinus pyriformis, postcricoid, and 
posterior and lateral pharyngeal walls. 

Epi-esophageal should replace “‘post-cricoid” as 
the eponym for the tumors occurring in the pharyn- 
geal space posterior to the larynx since most of the 
tumors in this location are not truly postcricoid in 
origin and also because the former term emphasizes 
their more proper relationship to the alimentary 
tract. 

The epi-esophagus is limited superiorly by the 
upper border of the posterior lamina of the cricoid 
cartilage and inferiorly by a plane passing from the 
upper border of the manubrium to the mid point of 
T2. Three groups of neoplasms are found in this seg- 
ment of the alimentary tract: 

(1) Cricopharyngeal. 

(2) Pharyngo-esophageal (including  unclassifi- 
able lesions). 

(3) Cervical esophageal. 

The author recognizes that inclusion of the cer- 
vical esophagus and its tumors is open to criticism 
and suggests that, if their exclusion is desired, the 
lower border of the epi-esophagus be defined as the 
lower border of the posterior lamina of the cricoid 
cartilage. 

Cricopharyngeal tumors include those arising 
from the region usually designated as postcricoid or 
mouth of the esophagus. They may be truly post- 
cricoid, arising from the mucosa posterior to the 
cricoid, or may arise from the mucosa covering the 
cricopharyngeal sphincter or the lower portion of 
the pharyngo-laryngeal grooves. 

Pharyngo-esophageal tumors arise from the esoph- 
agus just below the cricopharyngeal sphincter. They 
tend to involve both the pharynx and the esophagus 
equally and are difficult to differentiate from ad- 
vanced neoplasms of the other two groups. For this 
reason all advanced lesions which cannot otherwise 
be classified are included within this group. 

Tumors of the cervical esophagus are included 
because, when advanced, they cannot be differ- 
entiated from the other two groups and also because 
they present similar problems and treatment. 

Differentiation of these tumors is aided by clinical 
and roentgenologic means and by their response to 
radiation. One hundred and thirty-six cases of previ- 
ously untreated epi-esophageal cancer seen during 
1933-1953 are analyzed by these methods. 

Dysphagia is the dominant symptom in the en- 
tire group. However, the cricopharyngeal tumors ex- 
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hibit a greater proportion of sore throats and laryn- 
geal fixation while the pharyngo-esophageal group 
presents more lymph node metastases. 

The cricopharyngeal group is easily evident on 
indirect laryngoscopy. Because of their upward ex- 
tension the faucial pillars may be involved. Voice 
changes are almost always present. The pharyngo- 
esophageal group tends to invade the thyroid, in- 
volves the recurrent laryngeal nerve and compresses 
the trachea. Cancer of the cervical esophagus ex- 
tends down into the thorax or may invade the tra- 
chea. 

Roentgenologic examination (including lateral 
soft tissue roentgenograms, laminagraphy and 
barium swallow) is considered essential for accurate 
classification. A barium swallow is useful not only in 
determining the extent of the lesion but also in de- 
termining the probable site of origin. The lateral 
soft tissue roentgenogram is helpful in determining 
the probable site of origin of the tumor since the dis- 
placement of the air shadow and of the tracheal 
cartilage will vary depending upon the location of 
the bulk of the neoplasm. 

The differentiation of these subgroups of epi- 
esophageal cancer is also aided by their response to 
radiation therapy. Disappearance of the lesions 
from the view of the laryngeal mirror during treat- 
ment indicates an origin below the cricopharyngeal 
sphincter. The type of response of extrapharyngeal 
involvement may aid in differentiating among direct 
extension, lymph node metastasis and thyroid in- 
volvement. 

The survival rates of the entire group at three and 
five years after radiation therapy are 14 per cent 
and g per cent respectively. In the subgroups the 
survival rates are as follows: cricopharyngeal 13 per 
cent and g per cent, pharyngo-eosphageal 10 per 
cent and 3 per cent and cervical esophageal 33 per 
cent and 30 per cent.—Myer Sharpe, M.D. 


Wout, Georce T., Pastor, BERNARD H., and 
Karr, SAMUEL L, Unusual manifestations of 
carcinoma of the esophagus. New England fF. 
Med., April 28, 1955, 252, 702-705. (From: 
Departments of Radiology and Medicine, 
Veterans Administration Hospital, Phila- 
delphia, Penna.) 


Although dysphagia is usually the most prominent 
symptom of carcinoma of the esophagus, 20 per cent 
of these cases never have symptoms of obstruction. 
Frequently dysphagia is a late or terminal symptom. 
Many times the patient’s complaints are unrelated 
to the esophagus. 

Local extension can cause hoarseness, pain or 
cough from involvement of the recurrent laryngeal 
nerve of the trachea and bronchial tree. Caudal 
metastases may result in gastrointestinal or other 
abdominal symptoms. The rich lymphatic drainage 
and many intercommunicating channels account for 
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the widespread metastases and many bizarre symp- 
toms. 

The authors present § cases in which the diagnosis 
and treatment were delayed because of an erroneous 
original diagnosis. These originally were thought to 
be (1) middle lobe pneumonitis; (2) carcinoma of 
lung; (3) peptic ulcer and gastric neoplasm; (4) lung 
abscess, and (5) carcinoma of thyroid gland. They 
mention cases in which bone tumors of the tibia and 
mandible were proven to be metastases from carci- 
noma of the esophagus. 

Positive roentgen findings are present in 75 per 
cent of the cases of carcinoma of the esophagus. Fif- 
teen per cent more have symptoms or roentgen find- 
ings suggestive enough for esophagoscopy. The other 
10 per cent should have both roentgen study and 
esophagoscopy if we are to improve our handling of 
these cases.—Frank M. Windrow, M.D. 


D1 Rrenzo, Sasino. (Cordoba, Argentina). 
Fisiodinamismo bronquial normal y pato- 
légico. (Normal and pathologic bronchial 
hysi amis -adiologi Panamé 
physiodynamism.)  Radiologia, anama, 
March, 1955, 5, 55-68. 


The dynamic action of the tracheobronchial tree 
may be studied with the aid of careful bronchogra- 
phic examination. This dynamic action plays an im- 
portant part in both normal and pathologic mech- 
anisms. 

Coughing is produced by bronchi, not by the 
thorax. This function is effected in the bronchial 
mucosa. The act of coughing is initiated by a 
straightening of the bronchial branches followed by 
a rapid peristaltic wave which arises in the finer 
bronchial branches and terminates at the glottis. 
Cough produces stenosis in the site of origin of the 
primary and secondary ramifications and undulating 
folds along the larger bronchi and trachea. 

A cough may be completed independently by one 
lobe or by one lung. Coughing produces a syndrome 
of retrograde bronchial hypertension which may 
cause no pathologic repercussion in the normal lung, 
but may accentuate pathologic changes in em- 
physema, bronchiectasis, cysts and _ cavities. 
Charles M. Nice, Fr., M.D. 


Wisorr, Cart P., and FeEetson, BENJAMIN. 
Bronchography with oily Dionosil. ¥. Tho- 
racic Surg., April, 1955, 29, 435-446. (From: 
Department of Radiology, University of 
Cincinnati College of Medicine, and Cincin- 
nati General and Daniel Drake Memorial 
Hospitals, Cincinnati, Ohio.) 

The authors report on their first 30 bronchograms 
performed with oily dionosil and compare the results 
with those of a similar group of lipiodol broncho- 
grams. The patients’ ages ranged from seven months 
to seventy-four years. Local anesthesia was used and 
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in many of the patients complete mapping of both 
lungs was attempted at one sitting. In the 30 cases 
of oily dionosil bronchography, filling was considered 
excellent in 16; é.e., the diseased bronchi were clearly 
depicted in selective bronchography, or all segmental 
bronchi shown in lung mapping. Bronchographic 
filling with oily dionosil was considered good in g 
which means that in lung mapping one or two seg- 
mental bronchi did not fill, or in selective bronchog- 
raphy the filling was incomplete but adequate for 
diagnostic purposes. Five of the 30 bronchograms 
with oily dionosil were judged poor. Reproduction of 
some of the bronchograms are shown. 

Bronchographic filling in the 30 lipiodol broncho- 
grams was judged excellent in 13, good in 9 and poor 
in 8. The results are not much different. 

The most important advantage of dionosil over 
lipiodol is the rapidity with which it disappears from 
the chest roentgenogram. Complete disappearance 
occurred in 48-72 hours. Dionosil is not particularly 
irritating; cough presented no problem. Histologic 
study of the lung was possible in 7 cases after oily 
dionosil bronchography, the longest time being 
fifty-one days. No significant inflammatory reactions 
in the lungs were demonstrated.—Pau/ C. Olfelt, 
M.D. 


Mostius, Ernst. Uber die kombinierte Bron- 
chusdiagnostik unter Magnesiummedikation. 
(Combined bronchial diagnosis with mag- 
nesium medication.) Thoraxchirurgie, Feb., 
1955, 2, 439-441. (From: Lungenabteilung 
des Allgemeinen Krankenhauses Hamburg- 
Harburg, Hamburg, Germany.) 


Following bronchoscopy immediately with bron- 
chography, the authors found magnesium useful as 
a muscle relaxant, which helped achieve prolonged 
and satisfactory local anesthesia without the use of 
dangerous amounts of pantocain. 

After the usual premedication, 20 cc. of magne- 
sium-thiosulfate is injected intramuscularly, twenty 
minutes prior to pantocain anesthesia. 

So far, 40 cases were done in this fashion and satis- 
factory anesthesia achieved with small amounts of 
local anesthetic. 

The author feels that this method is easy on the 
patient and that many advantages are gained by 
doing both examinations the same day.—Frederick 
M. Reis, M.D. 


WeIsEL, Witson, Docxsry, Joun W., and 
GuickLicH, Marvin. Vascular anomalies 
associated with intrapulmonary bronchial 
cysts. dm. Rev. Tuberc. & Pulmonary Dis., 
April, 1955, 77, 573-583. (From: Thoracic 
Surgical Service, Veterans Administration 
Center, Wood, Wis., and Department of 
Surgery, Marquette University School of 
Medicine, Milwaukee, Wis.) 
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Five cases are reported in which vascular anoma- 
lies were associated with intrapulmonary bronchial 
cysts. The lower lobe was involved in each; 4 in the 
right lung and 1 in the left. Four cases showed no 
bronchial communication with the cyst and these 
showed a systemic arterial anomaly. In 1 patient 
with a bronchial connection and associated bron- 
chiectasis, the vascular abnormality was venous in 
character. In 2 patients, multiple anomalous arteries 
were present. 

The clinical and roentgenographic findings were 
not characteristic. However, the occurrence of a 
basal pulmonary lesion in association with chronic 
pulmonary symptoms should suggest the possibility 
of this condition. At surgery a characteristic finding 
was absence of anthracotic pigment in the affected 
portion of the lung which appeared as a pale pink 
segment in contrast to the remainder of the lung. 
Serious technical difficulties may result from the 
presence of the anomalous vessels and fatal hemor- 
rhage has been reported in the literature.—Les/ie K. 
Sycamore, M.D. 


GuppyerG, Cart E. Roentgenologic diagnosis 
of bronchiectasis; an analysis of 112 cases. 
Acta radiol., March, 1955, 43, 209-226. 
(From: Department of Radiology, University 
Hospital, Copenhagen, Denmark.) 


It is generally agreed that bronchiectasis may be 
demonstrated with certainty only by bronchogra- 
phy, particularly where surgical treatment is con- 
templated. There is, however, a marked difference 
of opinion as to the diagnostic value of the chest 
roentgenogram. The author, after having thoroughly 
analyzed 112 cases of proved bronchiectasis, feels 
that the disease is associated with certain charac- 
teristic phenomena, so pronounced that in most 
cases the diagnosis may be suspected from study of 
the ordinary chest roentgenogram. These changes 
are: (1) increased pulmonary markings; (2) honey- 
comb-like structures; (3) pleural changes. 

Increased pulmonary markings were found in 79 
per cent of the patients studied. These appear as 
linear wide bands of increased density, not tapering 
toward the periphery as do normal vascular mark- 
ings. They extend from the hilar regions down along 
the heart borders and downward and backward from 
the hilus in the lateral view. However, purely vascu- 
lar conditions may result in similar changes. The 
pathologic basis of the roentgenologic appearance is 
chiefly fibrotic change in the peribronchial tissue. 
This finding is far less frequent in chronic bronchitis 
unassociated with bronchial dilatation. 

Honey-comb-like structures were observed in 43 
per cent of the patients. These formations appear as 
areas of lessened density, ovoid, annular or poly- 
gonal in shape, surrounded by dense fibrotic bands. 
Fluid does not occur in these areas; bronchography 
does not fill them. Histologically the rarefactions are 
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due to emphysematous blebs surrounded by peri- 
bronchial fibrosis. 

Total or partial lobar atelectasis was present in 31 
per cent of the patients. The most important patho- 
logic changes are localized to the bronchioles in 
which accumulation of inflammatory exudate with 
ensuing obstruction and atelectasis occurs. The dem- 
onstration of such atelectasis in children particularly 
should arouse strong suspicion of bronchiectasis. 

Pleural thickening and adhesions were found in 
47 per cent of the patients on the roentgenograms, 
although at operation practically all patients had 
more or less pronounced adhesions. These changes 
are of value when correlated with other pulmonary 
changes and the clinical signs are not specific for 
bronchiectasis. They probably result from atelectasis 
in basal pneumonic processes. 

Bronchography is discussed briefly. It was found 
that bronchography and the operative findings were 
in good agreement as regards the type and extent of 
bronchiectatic changes.—Arthur B. Smith, M.D. 


Davies, Dew1, and Roserts, Joun C. Acha- 
lasia of the cardia in adolescents presenting 
with respiratory symptoms. Lancer, April 23, 
1955, 7, 840-841. (From: Harefield Hospital, 
Middlesex, England.) 


Three cases of achalasia of the cardia presenting 
respiratory symptoms are reported by the authors. 
The ages were 13, 14, and 18 years and all 3 patients 
were males. The spill-over of esophageal contents 
into the bronchial tree may produce a wide variety 
of respiratory disorders. These ranged from a “tickle 
in the throat” and cough to pneumonitis, abscess, 
bronchial occlusion, bronchiectasis, lung fibrosis and 
lipid pneumonia. Lung shadows with acid-fast 
saprophytes in the sputum may also be mistaken for 
tuberculosis. These cases showed the insidious char- 
acter of the early symptoms of achalasia. The re- 
spiratory symptoms may overshadow the primary 
pathology.—C. Peter Truog, M.D. 


Kirkiin, W., McDonatp, Joun R., 
O. THERON, Moerscu, HERMAN J., 
and Gace, Rosperr P. Bronchogenic carci- 
noma: cell type and other factors relating to 
prognosis. Surg., Gynec. & Obst., April, 1955, 
700, 429-438. (From: Sections of Surgery, 
Surgical Pathology, Medicine, and Biometry 
and Medical Statistics, Mayo Clinic and 
Mayo Foundation, Rochester, Minn.) 


The records of all patients given a diagnosis of 
lung cancer at the Mayo Clinic in the years 1943 
through 1949 were reviewed; 1,577 cases were pre- 
sumed to have had primary cancer of the lung. In 
880 cases the diagnosis had been verified by a pa- 


thologist; in 258 cases the diagnosis was proved by 
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cytologic examination only; 
nosis was not verified. 

The material studied histologically was obtained on 
bronchoscopic examination, at the time of thoracot- 
omy, from distant metastatic foci, such as meta- 
static cervical lymph nodes, when the lesion was in- 
operable, or from the surgically resected lesion. 

Follow-up letters were sent to each of the 1,577 
patients, unless the patient had been re-examined at 
the Mayo Clinic within six months. The date of in- 
quiry was January 1, 1953. Statistical data relative 
to operability, resectability, and hospital mortality 
in each of the groups and in the over-all group were 
obtained by standard methods. The actuarial meth- 
od was the method of choice, especially when the 
number of cases involved in the calculation of the 
survival rates was small. 

Classification of primary cancer of the lung was as 
follows: 1. Bronchogenic carcinoma (a) squamous 
cell carcinoma (b) adenocarcinoma (c) small cell 
carcinoma (d) large cell carcinoma; 1. Bronchial 
adenoma; 11. Alveolar cell tumor; 1v. Lymphosar- 
coma; v. Fibrosarcoma. 

The histological characteristics and localization of 
the various classified carcinomas of the lung are de- 
scribed in detail. 

The resectability rate refers only to the cases in 
which all of the gross lesion was removed, either by 
pneumonectomy or lobectomy (so-called curative 
resection). In a small number of additional cases, a 
palliative resection was done, in which gross tumor 
was knowingly left behind. 

In 369 of 767 cases of primary bronchogenic car- 
cinoma reviewed, thoracotomy was performed, giv- 
ing an exploration rate of 48 per cent. Resection with 
hope of cure was effected in 184 cases (49.8 per cent 
of the cases in which exploration was carried out) or 
in 24.0 per cent of the 767 cases. The survival rate 
for § or more years in the group in which the definite 
or curative resection was employed was 37 per cent. 

The survival rate following resection for adenoma 
of the bronchus was excellent. 

A gloomy picture resulted from a portrayal of the 
data for cases of small cell carcinoma of the lung. 

The prognosis for the patient with large cell car- 
cinoma of the lung was somewhat better than that 
of small cell carcinoma. Yet only 5.0 per cent of the 
total group of 291 patients seen in this group sur- 
vived § years after resection. 

Cases of primary adenocarcinoma of the lung pre- 
sented a distinctly more favorable situation. About 
54 percent of those patients surviving resection lived 
§ or more years. 

Squamous cell carcinoma of the lung also had a 
relatively favorable outcome. About 42 per cent of 
the patients surviving resection were alive 5 years 
after operation. 

The hospital mortality rate for curative pulmo- 
nary resection in the proved primary bronchogenic 
carcinomas in this series was 13.6 per cent. 


in 439 cases the diag- 
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The factors affecting prognosis were: cell type; 
involvement of hilar lymph nodes; and involvement 
of the chest wall. 

Pneumonectomy versus lobectomy. Pneumonec- 
tomy should always be done in such cases when the 
general condition of the patient will permit. There is 
no conclusive statistical evidence to answer the 
question as to the advisability of lobectomy for pe- 
ripheral large cell carcinoma and adenocarcinoma in 
which the lobar hilar lymph nodes are not involved. 
At present lobectomy is in general the treatment of 
choice in these circumstances.—Stephen N. Tager, 
M.D. 


Rossetti, M. Roéntgenologischer Beitrag zur 
Prognose und Operabilitat des Bronchial- 
carcinoms. (Roentgenological contribution to 
the prognosis and operability of bronchial 
carcinoma.) Thoraxchirurgie, April, 1955, 2 
532-549. (From: Réntgeninstitut und Chir- 
urgische Klinik der Universitat, Basel, 
Switzerland.) 

Roentgenological examination in bronchial carci- 
noma provides more than diagnosis alone. It gives in 
addition information about prognosis and opera- 
bility. Visualization of a tumor infiltrating the 
mediastinum or the chest wall, and of hilar, medias- 
tinal or distant metastases may provide a negative 
answer to the question of operability. 

Salzer’s pathologic-anatomical classification of the 
bronchial tumor offers great advantages for prog- 
nosis. He divides the primary bronchial carcinoma 
into three classes: (a) tumor limited to the lung, 
(b) extension to the pleura, (c) involvement of 
mediastinum or chest wall; and the metastases into 
four classes: (1) to bronchopulmonary lymph nodes, 
(2) to external hilar, tracheobronchial, and bifurca- 
tion lymph nodes, (3) to paratracheal and other 
mediastinal lymph nodes, and (4) distant metastases. 
Operable are a and b cases without metastases and 
al. In a2, b2, and c only the exploratory thoracotomy 
can decide the operability; 3 and 4 are mostly not 
operable. 

As routine roentgenologic examinations, the au- 
thor recommends fluoroscopy, chest films in postero- 
anterior and lateral views, barium-esophagus study 
and laminagraphy, and as special examinations, 
bronchography, angiocardiography, axial laminag- 

raphy and pneumomediastinum. Preoperative ex- 

amination should provide information about locali- 
zation and extension of the tumor, involvement of 
adjacent organs, differentiation from nonspecific 
collateral processes, and especially demonstration 
and evaluation of regional and distant metastases. 

Twelve cases of bronchial carcinoma, well illus- 
trated with roentgenographic reproductions are pre- 
sented. In each case the question of operability—in 
some cases also roentgen therapy—is discussed ac- 
cording to the criteria set up by Salzer.—Hans 
Lewin, M.D. 
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STERNBERG, S. Davin, and RoseEnTHAL, 
JoserH H. Interstitial plasma cell pneu- 
monia. ¥. Pediat., April, 1955, 46, 380-393. 
(From: U.S. Army Hospital, Bad Cannstadt, 
Germany. Address: Dr. Sternberg, 131-71 
226th St., Laurelton, N. Y.) 


Many cases of interstitial plasma cell pneumonia 
have been reported in the European literature since 
1938; however, the first recognized case in the 
United States was reported only two months ago, 

The authors present a discussion of 4 cases ob- 
served at the U. S. Army Hospital, Bad Cannstadt, 
Germany. All 4 cases survived, although the mor- 
tality is reported as high as 50 per cent in other 
series of cases. Death is usually from asphyxia. In- 
terstitial plasma cell pneumonia seems to strike 
premature and dystrophic mature infants, usually 
between six weeks and four months of age. Most of 
the patients develop their disease in the hospital or 
come from other hospitals. The clinical picture varies 
from asymptomatic cases to very severe cases with 
marked symptoms leading eventually to death. The 
incubation period is thought to be four to six weeks. 
The onset may consist of a gastrointestinal upset 
with anorexia, vomiting and weight loss. Difficulty 
in breathing and grayish cyanosis appear about the 
time of admission to the hospital. None of the pa- 
tients cough much. The temperature remains nor- 
mal. Roentgenograms of the chest demonstrate ex- 
tensive infiltration, hazy and milk-like in appearance, 
involving both upper lobes and the pericardiac parts 
of the lower lung fields leaving a relatively clear area 
visible in the peripheral parts of the lower lobes. 

No treatment has been found to be definitely ef- 
fective except for perhaps oxygen mist and general 
supportive methods. Antibiotics, chemotherapeutic 
agents, gamma globulin, roentgen and short wave 
therapy have been tried with no reasonable success. 

The disease may run three or four weeks in the 
acute stage. During this time increased respiratory 
rate, retraction of the chest walls with flaring of the 
flanks, cyanosis about the mouth and a generalized 
grayish cyanotic tinge are usually present and physi- 
cal examination is essentially negative. After the cri- 
tical period showers of rales may sometimes be 
heard. 

Routine roentgenograms of the chest should be 
made of all children in an institution where a case of 
interstitial plasma cell pneumonia has occurred.— 


Neal F. Yeomans, M.D. 


WELLEns, P., and De Vit, Cu. La ressemblance 
de l’aspect radiologique de certains cas de 
Besnier-Boeck-Schaumann avec celui de la 
tuberculose pulmonaire evolutive. (Resem- 
blance of the radiologic aspect of certain 
cases of Besnier-Boeck-Schaumann disease 
and progressive pulmonary tuberculosis.) 
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FJ. belge de radiol., 1955, 38, 76-83. (From: 
Laboratoire de Radiodiagnostic B de L’Uni- 
versité, Louvain, Belgium.) 


The authors point out that in some cases of 
Boeck’s sarcoid, the roentgenographic appearance 
and distribution of the parenchymal infiltrations are 
indistinguishable from those of advanced pulmonary 
tuberculosis. The relative well-being of the patient 
with Boeck’s sarcoid may help in the differential 
diagnosis.—M. L. Sussman, M.D. 


Mayock, Rosert L., Ditton, Roserr F., 
and Sreap, Witi1am W. Roentgenographic 
simulation of cavitation by caseous material 
in lung lesions. 4m. Rev. Tuberc. & Pulmo- 
nary Dis., April, 1955, 77, §29-543. (From: 
Tuberculosis and Pathology Services, Fitz- 
simons Army Hospital, Denver, Colo. Pres- 
ent address, Dr. Mayock, Hospital of Uni- 
versity of Pennsylvania, Philadelphia, Pa.) 


Radiolucent areas within pulmonary infiltrations 
are generally considered to represent cavities. Such 
areas of radiolucence which appear to be air-filled 
cavities on chest roentgenograms are frequently 
found, however, to represent lesions which are ac- 
tually solid or liquid-filled. Twelve patients were 
studied by the authors by correlating the pre- 
operative roentgenogram, a roentgenogram taken 
after inflation of the resected specimen and the 
pathological examination. In each case the apparent 
cavities were actually filled with solid or liquid case- 
ous material. A possible explanation was suggested 
by the demonstration by means of Sudan tv stains of 
a qualitatively higher fat content in the radiolucent 
areas compared with the radiopaque areas. 

An appreciation of this phenomenon is of great im- 
portance in the management of pulmonary tubercu- 
losis. Air-containing cavities are considered to indi- 
cate active disease and the apparent persistence of 
cavities after a period of chemotherapy might be er- 
roneously interpreted as an evidence of failure of the 
therapy. 

No reliable roentgenographic criteria exist by 
which to differentiate between air-filled cavities and 
liquid-filled or solid lesions. Air-filled cavities tend 
to have a sharper inner line of demarcation, greater 
contrast in comparison with the surrounding dis- 
eased area and smoother walls than the solid or 
liquid-filled lesions.—Leslie K. Sycamore, M.D. 


Ricier, Leo G. A new roentgen sign of malig- 
nancy in the solitary pulmonary nodule. 
¥.4.M.A., March 12, 1955, 757, 907. (From: 
Department of Radiology, University of 
Minnesota, Minneapolis, Minn.) 


So far, the solitary malignant pulmonary nodule 
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cannot be differentiated from the benign by the 
roentgen pattern. 

In this preliminary report, the author describes a 
roentgen sign which he has noted in primary pe- 
ripheral Jung carcinoma of all cell types and in a 
variety of metastases, but which he has not observed 
in a benign lesion. It “consists of a notching or um- 
bilication of a border of the shadow; the depth of the 
depression is variable. There is usually a single notch 
sharply defined and most frequently wedge-shaped. 
It may take a triangular shape or be undetermined 
giving it an umbilicated appearance.” The sign is 
far better shown on the laminagraphic than on the 
conventional film. 

The results of a full study will be reported later.— 
George Cooper, Fr., M.D. 


Ros, C. G., and Eastcorr, H. H. G. Aortic 
aneurysm due to tuberculous lymphadenitis. 
Brit. M. F., Feb. 12, 1955, 7, 378-379. (From: 
Surgical Unit, St. Mary’s Hospital, London, 
England.) 


The authors describe a case of mycotic aneurysm 
of the abdominal aorta, due to erosion of the aortic 
wall by tuberculous granulation tissue from caseat- 
ing abdominal lymph nodes. The word mycotic is 
taken to mean “septic infection in the wall of the 
artery of the erosive type”—the other type being 
embolic. 

The patient was diagnosed clinically as having an 
abdominal aortic aneurysm which was verified by 
aortography. The etiology of tuberculosis was as- 
sumed on the basis of the family and patient’s his- 
tory. 

At surgery the tuberculous mass and aneurysm 
were resected and the blood vessel continuity was 
restored by a prosthesis of orlon cloth (as a graft 
may become involved by the tuberculous process. 

Twenty-four cases of similar aneurysms have now 
been recorded. The previous 23 cases terminated 
fatally —Wallace M. Roy, M.D. 


Keates, P. G., and Macripson, O. Dysphagia 
associated with sclerosis of the aorta. Brit. 
F. Radiol., April, 1955, 28, 184-190. (From: 
Departments of Radiodiagnosis and Medi- 
cine, Leeds General Infirmary, Leeds, Eng- 


land.) 


Seven cases of dysphagia associated with elonga- 
tion of the aorta seen in aged patients with arterio- 
sclerosis and hypertension are reviewed. All were 
women over sixty-five years of age who had had 
dysphagia for less than twelve months. Most of the 
patients complained of dyspnea or of angina and the 
symptoms were aggravated for about the same 
length of time that the dysphagia was present. Also 
5 of the 7 were in cardiac failure when first seen. 
Esophagoscopy was performed in 3 and no abnor- 
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malities other than the deviations resulting from the 
aortic pressure were seen. 

Two types of aortic elongation are described. In 
the first, the aortic arch is widened and the descend- 
ing thoracic aorta forms a wide curve convex to the 
left before it passes through the diaphragmatic 
hiatus. In the second, the descending thoracic aorta 
swings to the right to cross the midline above the 
hiatus and then return to the midline as it passes 
through. These are known as reverse-c and reverse-s 
curves respectively. No gross dilatation of the 
esophagus was noted but some of the cases exhibited 
delay in the passage of barium just above the hiatus 
or above the point that the aorta crosses the midline. 

The authors recognize that some doubt of the 
causal relationships of these phenomena exists since 
aortic changes occur quite commonly in elderly pa- 
tients but only a few complain of dysphagia. How- 
ever, they believe that when all other causes of dys- 
phagia are reasonably excluded and when a delay 
in the passage of barium through the esophagus is 
found even in the erect position, the radiologist is 
viewing the cause of the patient’s symptoms.—Myer 
Sharpe, M.D. 


Mustarp, T., Rowe, Ricnarp D., 
KeirH, Joun D., and Srrek, ANNA. Coarcta- 
tion of the aorta with special reference to the 
first year of life. dun. Surg., April, 1955, 747, 
429-436. (From: Departments of Surgery 
and Pediatrics, University of Toronto and 
Research Institute of the Hospital for Sick 
Children, Toronto, Canada.) 


Coarctation of the aorta is divided into four 
groups. (A) Postductal over one year. (B) Preductal 
over one year. (C) Postductal under one year. (D) 
Preductal under one year. 

This article deals with groups C and D. In group 
C the infant mortality is 60 per cent; in group D 89 
per cent without surgery. Two-thirds of the cases of 
coarctation of the aorta present symptoms in in- 
fancy. A large per cent of these will die in heart 
failure unless relieved by surgery. 

The authors discuss the indications for observa- 
tion as well as immediate surgery. One case, that of a 
preductal type in a child twelve days of age, was 
operated as an emergency in failure and is doing 
well at one year. 

The anesthesia and type of surgery are outlined 
along with end results in 11 cases over one year of 
age and 8 cases under one year of age, the youngest 
twelve days. In those cases not surviving surgery 
there were complications such as multiple other de- 
fects in the heart except one and it was possible 
that death was due to overtransfusion. 

In most cases the blood pressure returned toward 
normal though remained elevated in both the arm 
and leg in several children. 

It is not known if the aorta will grow at the site of 


= | 


Vou. 74, Nox 


anastomosis; however, if it does not, the surgery 
can be repeated at the optimum time of ten to fifteen 
years of age.—V. L. Peterson, M.D. 


Keats, THEODORE E., and SreinBacu, How- 
ARD L. Patent ductus arteriosus; a critical 
evaluation of its roentgen signs. Radiology, 
April, 1955, 64, 528-537. (From: Department 
of Radiology, University of California School 
of Medicine, San Francisco, Calif.) 


One hundred surgically proved cases of isolated 
patent ductus arteriosus were studied in an attempt 
to re-evaluate the roentgen manifestations attrib- 
uted to this condition, as seen on plain chest films. 
Correlations between these findings and the size of 
the ductus, the patients’ age, and the concomitant 
physiological and anatomic changes were also drawn. 

Cardiac enlargement was present in 73 per cent 
of the cases, whereas electrocardiograms were ab- 
normal in only 50 per cent. Roentgenographically, 
68 per cent had left ventricular enlargement, 67 
per cent left atrial enlargement, and 42 per cent right 
ventricular enlargement. Enlargement of the left 
atrium helps differentiate patent’ ductus arteriosus 
from other congenital heart disease. Right ventricu- 
lar enlargement occurred in patients with pulmonary 
hypertension, associated with a large ductus or con- 
striction of the peripheral branches of the pulmonary 
artery. 

Enlargement of the pulmonary artery was present 
in 68 per cent of the cases, and its branches in $9 per 
cent. There usually was associated venous engorge- 
ment. 

Localized dilatation of the aorta at the site of the 
ductus (infundibulum sign), increased size of the 
aorta, or elevation of the left and main pulmonary 
arteries were not present in enough cases to be con- 
sidered reliable signs. 

The classical findings of moderate cardiac enlarge- 
ment (left atrium and ventricle), slight prominence 
of the pulmonary artery and hilar shadows, and 
slight to moderate pulmonary venous engorgement 
were present in 41 per cent of the cases. However, 
when correlated with age, this typical appearance 
was found to be present more often in the older 
patient. 

The diameter of the ductus increases concomi- 
tantly with body size, and the degree of cardiovascu- 
lar abnormality is related to the size of the ductus 
with respect to the patient’s age.—C. L. Stevenson, 
M.D. 


McKusick, Vicror A. The cardiovascular as- 
pects of Marfan’s syndrome: A heritable dis- 
order of connective tissue. Circulation, March, 
1955, ZZ, 321-342. (From: Department of 
Medicine, Johns Hopkins Hospital and 
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Johns Hopkins University School of Medi- 


cine, Baltimore, Maryland.) 


By a study of the families of: (1) persons with con- 
genital subluxation of the lenses, (2) persons who 
died suddenly as a result of dissecting aneurysms 
and (3) persons who had what was diagnosed as 
Marfan’s syndrome or arachnodactyly, McKusick 
found 50 families in which at least one member had 
bona fide Marfan’s disease. He collected approxi- 
mately 105 cases. This article deals with the cardio- 
vascular aspects of this group. At least 46 of the 
patients had involvement of this nature. 

In the presence of aortic lesions, early changes are 
indistinguishable from Erdheim’s cystic medial 
necrosis, whereas later changes include disruption 
of elastic laminae, conglomerate masses of hyper- 
plastic and hypertrophied smooth muscle fibers and 
greatly dilated vascular channels penetrating the 
media from the adventitia. Since Marfan’s syndrome 
is an abiotrophy, the involved tissues wear out sooner 
than they would normally. Because the maximal 
stress of arterial pressure is in the ascending aorta, 
it is this part that shows predominant involvement. 
The aortic ring is first affected, so that severe aortic 
insufficiency may occur. Syphilis, rheumatic fever, 
bacterial endocarditis and trauma often are recorded 
as causes. Most of the patients succumb within two 
years of the onset of significant symptoms. 

Aortic dilatation, even aneurysmal, associated 
with aortic regurgitation may be the principal cardio- 
vascular abnormality (11 patients in this series); one 
of the patients was 7?years old at death. Marked 
left ventricular hypertrophy also may be present. 
The aortic cusps may become enormously sacculated 
and may fenestrate. Another feature which may take 
place is dissecting aneurysm; it may occur in any part 
of the aorta and it may occur in association with 
dilatation of the aorta. 

Similar pathologic changes may occur in the pul- 
monary artery. In some cases, “idiopathic congenital 
dilatation” of the pulmonary artery actually may be 
of the origin under consideration. Dissecting 
aneurysm of the pulmonary artery may occur, and 
rupture of the pulmonary artery into the pericardial 
sac has occurred. 

Although atrial septal defects occasionally are 
seen in Marfan’s syndrome, they do not constitute 
the characteristic cardiovascular anomaly asso- 
ciated with the syndrome, as the opinion used to be. 
The anomaly which accompanies the syndrome 
is practically always of the foramen-secundum 
(ovale) type. No instance of ventricular septal de- 
fect in proved Marfan’s syndrome has been authen- 
ticated. 

Bacterial endocarditis may complicate Marfan’s 
syndrome. There is a predisposition to bacterial en- 
docarditis by reason of cystic degenerative changes 
in valve cusps, with marginal thickening and nodular 
excrescences, 


] 

) 

! 

t 

S 

f 

t 

e 


954 


Patients who have pectus excavatum often have 
been described as being tall and thin; in addition, if 
they have cardiovascular symptoms, the possi- 
bility of Marfan’s syndrome should be kept in mind. 

In his general comments McKusick draws atten- 
tion to several features: (1) Erdheim’s medial necro- 
sis probably is not a homogeneous entity etiologic- 
ally, including such connective tissue defects as 
Marfan’s and Ehlers-Danlos syndrome, (2) a similar 
syndrome can be produced in rats by the feeding of 
a toxic agent contained in the seed of Lathyrus 
odoratus, (3) Marfan’s syndrome is inherited as a 
dominant trait, and (4) about 80 per cent of the 
patients have ectopia lentis.—André F. Bruwer, 


M.B. 


Mussuorr, K. Uber ein ungewodhnliches 
Zeichen bei Fallotscher Tetralogie. (An un- 
usual sign in the tetralogy of Fallot.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, March, 1955, 82, 328-331. 
(Address: Allg. Krankenhaus St. Georg, 
Hamburg, Germany.) 


In a twenty-two year old patient with the typical 
clinical picture of the tetralogy of Fallot a roentgen- 
ogram of the chest revealed nothing and erosion of 
the inferior aspect of the right fourth rib. A post- 
mortem angiogram showed dilatation and tortuosity 
of the fourth and to lesser degree of the fifth inter- 
costal artery. This collateral pleural circulation 
developed in an area of localized pleuritic adhesions. 

While coarctation of the aorta is the most common 
cause for circumscribed notching of the ribs, it has 
been found in other diseases of heart and blood ves- 
sels and also in diseases of other organs like neuro- 
fibromas of the intercostal nerves.—Hans W. Hefke, 
M.D. 


GRUNDMANN, G., Fiscuer, R., and GrIEssER, 
G. Kongenitale Herzbeutelzysten. (Con- 
genital pericardial cysts.) Thoraxchirurgie, 
April, 1955, 2, 492-504. (From: Chirur- 
gische Universitatsklinik, Tiibingen, Ger- 
many.) 


Pericardial cysts are either congenital or acquired. 
The latter are due to infection of the pericardium 
or to trauma. Congenital pericardial cysts are lo- 
cated in the anterior mediastinum in the cardio- 
diaphragmatic angle. They are unilocular, round or 
elliptic, the size of an egg or larger, pediculated or 
without pedicle. Small cysts do not cause any sym- 
ptoms. Larger cysts cause dyspnea, cough and ex- 
pectoration. As complications are mentioned pres- 
sure upon the heart, tending of a bronchus and dis- 
placement of other organs. Diagnosis is predomi- 
nantly by roentgenologic examination, which shows 
a well defined globular shadow in the right or left 
cardiodiaphragmatic angle, in the anterior medi- 
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astinum. Ninety per cent of the cysts are located in 
the lower mediastinum. Fluoroscopy of esophagus 
and stomach is helpful to rule out diaphragmatic 
hernia. Artificial pneumothorax is indicated to ex- 
clude subdiaphragmatic cyst or tumor. Therapy of 
choice is thoracotomy with removal of the cyst. 

The authors describe the case of a fifty year old 
woman in whom clinical and roentgenologic exami- 
nations revealed a pericardial cyst. At operation, an 
egg-shaped pediculated cyst, 12 by 8 cm. was found. 
The pedicle of the cyst which contained the nutri- 
tional vessels led to the pericardium. After ligation 
of the pedicle, the cyst was removed. The patient 
developed postoperatively a hydrothorax which was 
aspirated two times. The patient left the hospital 
healed. 

Histological findings are described and illustrated. 
There is also a drawing of the specimen in situ during 
operation. Schematic drawings show the distribu- 
tion of tumors and congenital cysts of the media- 
stinum.—Hans Lewin, M.D. 


FinsTeRBuscH, W., and Srouzer, H. Mediasti- 
nale gastrogenen Cyste. (Mediastinal gastro- 
genic cyst.) Thoraxchirurgie, April, 1955, 2, 
469-478. (From: Chirurgische Universitats- 
klinik, Graz, Austria.) 

Of the large group of congenital mediastinal cysts, 
the gastrogenic cyst is one of the rarest. It originates 
from the entoderm and mesoderm. 

The authors found in the literature 45 cases of 
gastrogenic cyst up to 1940, 13 with successful 
surgery. In the three following years they found three 
times as many cases, with 75 per cent successfully 
operated upon. 

The case which the authors report is that of a 24 
year old boy. The cyst in this case was on the left 
side of the thorax, which is unusual as the greater 
percentage of these cysts is on the right side. Inci- 
dentally, the patient showed on roentgenographic 
examination developmental disturbances of the 
lower cervical and upper thoracic vertebrae. The 
preoperative diagnosis was ganlioneuroma. Trans- 
pleural thoracotomy was performed and revealeda 
large cyst. The histological report indicated a gastro- 
genic mediastinal cyst. 

On the basis of this case and other cases reported 
in the literature, the clinical and genetic features of 
gastrogenic cysts are discussed. The first clinical 
pressure manifestations which develop mostly in 
early childhood are cough, dyspnea, cyanosis and 
vomiting. Only 6 cases underwent surgery after the 
fifth year of life. The oldest was a man of twenty- 
three years. 

The authors emphasize the coincidental anomalies 
of some vertebrae which were present in their case 
as well as in several cases in the literature. Five 
reproductions of roentgenograms of the chest before 
operation, one after, and two photomicrographs are 


included.—Hans Lewin, M.D. 
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HanTEN, STEPHEN J., Keyes, THomas F., and 
Meyer, Ratpu R. Spontaneous rupture of 
mediastinal dermoid cysts into the pleural 
cavity; report of two cases. Radiology, 
March, 1955, 64, 348-352. (Address: Dr. 
Hanten, Salt Lake County General Hospital, 
Salt Lake City, Utah.) 


The authors report the spontaneous rupture of 
mediastinal dermoid cysts into the pleural cavity 
of two patients. Only one other similar report could 
be found in the literature. 

The cause of rupture is probably the result of high 
intracystic pressure from accumulated fluid or of 
necrosis of the cyst wall from interference with its 
blood supply. 

Figures of roentgenographic reproductions are 


included.—E. E. Seedorf, M.D. 


ABDOMEN 


MALENCHINI, MANUEL, and Resano, J. Hor- 
acio. Descubrimiento radiografico por el 


neumoperitoneo de las metastasis ganglio- 
nares infradiafragmaticas del cancer del 


esdfago toracico. (Roentgenographic demon- 

stration by pneumoperitoneum of infradia- 

phragmatic lymph node metastases from 
cancer of the oe esophagus.) Prensa 
méd. argent., Feb. 18, 1955, £2, 454-456. (Ad- 

dress: Dr. Malenchiny Montevideo 1612, 

Buenos Aires, Argentina; Dr. Resano, Aya- 

cucho 236, Buenos Aires, Argentina.) 

After injecting 800 cc. of air into the peritoneal 
cavity, the patient with known carcinoma of the 
thoracic esophagus is given barium by mouth in the 
upright position. Lymph node metastases may then 
be demonstrated between the fundus of the stomach 


and the diaphragm.—Charles M. Nice, Jr., M.D. 
LeeMann, R. Akuter und intermittierender 
Magenvolvulus. (Acute and _ intermittent 


volvulus of the stomach.) Schweiz. med. 
Wehnschr.. Feb. 26, 1955, 188-193. 
(From: Chirurgische Abteilung des Kanton- 
spitals, Winterthur, Switzerland.) 


85, 


Only about 200 cases of acute volvulus of the 
stomach have been reported in the literature (1866- 
1954). The chronic or intermittent type is probably 
more frequent than generally suspected. 

Pathogenetic analysis indicates that aside from a 
predisposing condition, which may be (1) idiopathic 
(relaxed ligamentous support, visceroptosis, peri- 
toneal malfixation, movable spleen) or (2) sympto- 
matic (diaphragmatic tear and/or hernia, post- 
ulcerous shrinkage of the lesser curvature, benign 
and malignant tumors, hourglass stomach, perigas- 
tritic adhesions, status after left phrenicotomy), 
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there must be a precipitating factor (meteorism, 
violent retroperistalsis, hypermotility during diffi- 
cult emptying, regurgitation or eructation, as well 
as mechanical influences, such as sudden turns of 
the torso, or other forced motions). 

Two categories are differentiated by their axis of 
rotation. In the mesenterioaxial volvulus, the lesser 
omentum acts as a pedicle, and the pylorus moves 
either (a) straight upward, pulling with it the loop 
formed by the gastrocolic and transverse ligaments 
(infracolic volvulus), or (b) upward and to the left, 
causing torsion of the gastrocolic ligament (supra- 
colic volvulus). In the organoaxial type, the cardia 
remains the fixed point, and the greater curvature 
rolls (a) anteriorly over the lesser curvature, or (b) 
posteriorly, insinuating itself between cardia and 
duodenum. 

In the chronic type, rotation is partial and reduc- 
ible (intermittent), either spontaneously and/or 
after certain maneuvers, including food intake. In 
acute volvulus, the torsion becomes irreversible, and 
affects the local blood supply, which may lead to 
ischemic “stretch” necrosis and perforation. The 
severe gastric dilatation causes sometimes sudden 
death due to the extreme transverse position of the 
heart. 

In acute volvulus, the onset is sudden, with epi- 
gastric pain and fullness. The general condition de- 
teriorates rapidly. There is nausea with inability to 
vomit, and the Levine tube cannot pass beyond the 

cardia. Meteorism in the upper abdomen progresses 
speedily, yet there are no signs of peritoneal involve- 
ment until later (or unless perforation supervenes). 
The scout roentgenogram demonstrates a giant gas 
bubble in the right upper abdominal quadrant, with 
no evidence of small bowel ileus. Ingested contrast 
material stops at the cardia, while the barium enema 
reveals only extrinsic pressure on the colon, which 
together make the diagnosis. 

In the intermittent type, the clinical symptomatol- 
ogy is trivial, and the patients receive various la- 
bels, such as “gastric neurosis” and “neuro-vegeta- 
tive lability,” perhaps even “hypochondriac” or 
“malingerer.” Between attacks gastrointestinal 
study is essentially negative, though a positive diag- 
nosis can be made by scheduling the barium meal 
during a recurrence, or by inspecting the barium- 
filled stomach while the patient executes the motions 
known to cause his particular symptoms. 

The presumptive diagnosis of acute volvulus calls 
for emergency operation under intubation anesthesia, 
with a catheter in the distal esophagus for the aspira- 
tion of the tremendous amount of gastric content 
regurgitated as torsion is being relieved. Devitalized 
or necrotic wall segments may have to be removed, 
even if otherwise extensive procedures are post- 
poned until after the general condition has been 
restored. In proved chronic cases, gastropexy is often 
of benefit, yet resection cannot always be avoided 
with impunity. 

Two successfully operated patients are presented. 
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In the acute case, the very mobile spleen had acted 
as a predisposing factor, yet, because of the patient’s 
age (81) splenectomy was preferred to splenopexy. 
The chronic case, which has been subjected to pre- 
vious surgery for a volvulus of the small intestine, 
due to extremely long mesentery (predisposing fac- 
tor: relaxation of the ligamentous support), was 
cured by gastropexy.—E. R. N. Grigg, M.D. 


Krrscu, Israev E. Benign and malignant gas- 
tric ulcers. Roentgen differentiation; an 
analysis of 142 cases proved histologically. 
Radiology, March, 1955, 64, 357-365. (Ad- 
dress: Veterans Administration Hospital, 


Hines, IIl.) 


A series of 142 cases of histologically proved gastric 
ulcerative lesions, 120 benign and 22 malignant, is 
analyzed and an attempt made to evaluate the cor- 
rectness of the roentgen diagnosis and a number of 
roentgenologic criteria used in the differentiation of 
benign and malignant lesions. The roentgen diagnosis 
agreed with the final diagnosis in 83 per cent of the 
cases in the benign ulcer group. In the malignant 
group 16, or II per cent of the entire series, were not 
correctly classified in the roentgen report, although 
7 of the 16 were considered suspicious of malignancy 
and a repeat examination was advised. Upon re- 
viewing the films of the remaining 9 cases after the 
histological diagnosis was known, it was believed 
that the films contained data from which a correct 
diagnosis might have been made. 

In analyzing the roentgenograms the following 
observations were made for each ulcer: location, 
penetration beyond the lumen, undermining, filling 
defect, abnormal folds, diameter of crater, irregular- 
ity of base, radiation of folds, incisura, duodenal 
ulcer deformity, gastric retention, and roentgen 
evidence of healing at stated intervals. The most 
important sign indicating benignancy was the pres- 
ence of radiating mucosal folds extending to the 
very edge of the crater, which was found in 50 of the 
benign ulcers and in none of the malignant. The most 
valuable signs indicating malignancy were a filling 
defect and abnormal mucosal folds near the crater. 
Each of these signs was seen in Ig of the malignant 
group, although the first of this pair of signs was 
also present in 17 of the benign group and the second 
in 1§ of that group. These two signs, therefore, are 
important, but are not pathognomonic of malig- 
nancy, Criteria of little or no differential value were 
location of the ulcer, penetration beyond the gastric 
lumen, undermining of the *border of the crater, 
size of the crater, irregularity of the ulcer base, pres- 
ence of a normal incisura, duodenal ulcer deformity, 
gastric retention, and rate of healing of the ulcer.— 
Harold C. Hamilton, M.D. 


PouLanpTt, K. Der sogenannte Prolaps von 
Magenschleimhaut in den Bulbus, eine 
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rontgenologische Fehldiagnose. (So-called 
prolapse of gastric mucosa into the bulb; a 
roentgenological misdiagnosis.) Fortschr. a. d. 
Geb. d. Rontgenstrahlen ver. m. Réntgenpraxis, 
April, 1955, 82, 445-454. (Address: Dr. 
Pohlandt, Am Dobben 105, Bremen, Ger- 
many.) 


There are two schools of thought in respect to the 
clinical significance of prolapse of the gastric mucosa 
into the base of the duodenal bulb. Many gastric 
resections are being done on the assumption of this 
diagnosis. 

The author discusses the basis of the roentgen 
diagnosis, with mention of the relationship of pro- 
jection in the region of the base of the bulb. In a 
vertically situated bulb, the basal ring recess can 
barely be seen when the bulb is full and no compres- 
sion is used. This is so because the anterior portion 
of the basilar ring covers the posterior. With light 
compression of the bulb, the ring recess is seen as a 
distinct circle or more frequently as an oval. When 
the pressure is increased, the basal ring assumes the 
shape of an arc. The total appearance of the base of 
the bulb is determined by the pyloric muscle, its 
phase of contraction and the variable formation of its 
overlying mucosa. 

The term “portio duodenalis ventriculi” is used 
to mean the pyloric muscle with that mucous mem- 
brane covering on its distal side, similar to portio 
vaginalis uteri. In certain projections the “‘portio” 
produces a convex filling defect in the base of bulb, 
which has been diagnosed as prolapse of mucosa. 
The duodenal surface of the arched “‘portio” has a 
distinct mucosal fold relief which usually represents 
a continuation of the folds radiating through the 
pyloric canal. These folds assume an “umbrella” 
resemblance and this contour is exaggerated during 
the contraction phase of the pylorus, producing a 
semicircular defect. It is emphasized that the pylorus 
is not a central canal but a muscle mass covered 
with mucosal folds radiating in all directions. 

The author disputes the numerous articles in the 
world literature in respect to the operative and pa- 
thological findings where a diagnosis of prolapse of 
gastric mucosa into the duodenal bulb was made. 
He attributes some of this to suggestion on the part 
of the examiner and some to “faulty” handling of the 
involved tissues.—Samuel Richman, M.D. 


Hittemanp, P., Pater, J., Cuéricit, E., 
Narpi, C., Menecaux, J.-C., and Gas- 
pAROV, A. Paris, France. Sur les cancers de 
langle duodéno-jéjunal. (Cancers of the 
duodenojejunal angle.) Presse méd., March 
23, 1955, 03, 445-447. 

This article is the summary of a monograph (con- 


taining 62 cases of the senior authors) published in 
1954 by the junior author (A.G.) as part of the re- 
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quirements for the title of “foreign fellow” (assistant 


étranger). 

Anatomically, the neoplasms of the duodeno- 
jejunal junction (angle of Treitz) are usually of the 
annular constricting type, seldom nodular or ul- 
cerated; there is always a prestenotic dilatation 
(megaduodenum), which may reach respectable pro- 
portions. Histologically they are most often epithe- 
liomas originating in the Brunner or Lieberkihn 
glands, (aside from the 62 cases, 5 sarcomas are 
mentioned, and 1 of the summarized histories is that 
of a lymphosarcoma), and have the tendency to in- 
vade the pancreas, the retropancreatic lymph nodes, 
and the posterior abdominal wall. Clinically, the 
earliest symptom is epigastric pain (in 83 per cent 
of cases), followed by vomiting (in 80 per cent), and 
still later by general deterioration, anemia, and rarely 
hemorrhages. 

Roentgenologically, one may find anything from a 
slight delay in the passage of the barium column 
with minimal, but persistent, deformity of the in- 
testinal wall, to complete obstruction with tremen- 
dous megaduodenum. The barium-filled stomach 
usually obscures this area, therefore proper demon- 
stration requires the use of a small amount of con- 
trast material and graded compression (in either 
prone or supine position) with a rubber balloon, in- 
flated under fluoroscopic control. In_ borderline 
cases, multiple spot films will increase the chances 
to detect a rigid wall segment, particularly if spasm 
can be excluded by atropine or by infiltration of the 
splanchnics. 

The diagnosis is seldom a problem. The patients 
are called ‘“dyspeptics” or “‘ulcerous’” and, when 
finally referred for the barium meal, study they us- 
ually have an obvious megaduodenum, which per- 
mits a limited differential diagnosis: the congenital 
type is a rarity, the functional is recognizable by 
its causes (endocrine, toxic, or reflex), while in- 
flammatory processes (perivisceritis), as well as 
benign tumors are uncommon. It appears that 
nonspastic obstruction occurring below Vater’s 
papilla is most often of neoplastic origin. 

Since death through cachexia is the inevitable 
end in untreated cases, surgery is advisable, to re- 
sect if possible, or to by-pass as a palliative measure. 
Technical details are discussed, preference being 
given to the approach of the angle of Treitz from 
the left side, with subsequent latero-lateral supra- 
colic anastomosis. Several unpublished cases are 
briefly presented, with remarkably clear roentgeno- 
graphic reproductions. 

The results are tabulated for 67 cases: 32 resections 
(25 per cent surgical deaths) with 19 survivors after 
one year or longer, the others being too recently 
operated or untraceable; 22 palliative procedures, 
of which 13 gastroenterostomies (8 surgical deaths, 
I one year survival) and 8 duodenojejunostomies (2 
surgical deaths); 9 exploratory laparotomies (5 sur- 
gical deaths); 4 patients died before surgery could be 
attempted.—E. R. N. Grigg, M.D. 
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Barnett, Witiiam O., and Watt, LEsTeER. 
Megaduodenum resulting from absence of 
the parasympathetic ganglion cells in Auer- 
bach’s plexus; review of the literature and 
report of a case. Ann. Surg., April, 1955, 747, 
527-535. (From: Departments of Medicine 
and Surgery, Lutheran Hospital of Maryland, 
Baltimore, Md.) 


The authors present an interesting case of congeni- 
tal megaduodenum with a review of the world litera- 
ture. Of the 35 cases found, 32 had sufficient detail 
for analysis. The authors emphasize that this type 
of megaduodenum demonstrates marked dilatation 
and hypertrophy without evidence of mechanical 
obstruction. 

In the cases reviewed in the literature the average 
age is forty years with a range between seventeen 
and seventy-four. There is little or no sex predomi- 
nance. The etiology of the condition is attributed to 
lack of Auerbach’s plexuses with resultant failure of 
orderly and progressive peristalsis. It is thought to 
be related to similar cases of lack of myenteric 
plexuses in the colon and ureters. There is a high 
familial incidence in this disease. In the signs and 
symptoms the most common findings are epigastric 
discomfort, nausea, vomiting and slight weight loss. 
Tenderness and a mass in the epigastrium are occa- 
sionally noted. As the physical examination is often 
negative, the diagnosis rests primarily on roentgen 
findings. 

The authors’ case was a thirty year old housewife 
admitted for sudden massive hematemesis. A gastro- 
intestinal series delineated a grossly dilated and 
hypertrophied duodenum. This appeared to be re- 
lated to an obstruction in the distal portion of the 
duodenum. However, after surgical exploration, no 
evidence of obstruction was visualized in the very 
deformed and irregular duodenum. An anastomosis 
was carried out between the dilated proximal duo- 
denum and the jejunum with complete relief of 
symptoms and the patient has done well since. 

The authors feel that medical procedures such as 
use of belts, special abdominal exercises and drugs 
will not improve this condition due to congenital 
lack of myenteric plexuses. They are convinced that 
surgical intervention should be carried out at once 
for relief of symptoms. In their opinion the duodeno- 
jejunostomy is the procedure of choice as this allows 
drainage of the markedly dilated proximal duodenum 
which cannot be accomplished with a gastroenter- 
ostomy.—T. D. Allison, M.D. 


Younc, Barton R. Roentgen examination of 
the acute abdomen. The Carman Lecture. 
Radiology, April, 1955, 64, 483-497. (From: 
Department of Radiology, Germantown 
Hospital and Temple University, Phila- 
delphia, Pennsylvania.) 
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Minimal requirements for roentgen study of the 
acute abdomen are, for most abnormalities, the 
posteroanterior, anteroposterior, and horizontal-beam 
lateral decubitus films. Additional views may be 
added when evaluating certain areas or disease 
conditions. 

Acute processes which may manifest themselves 
roentgenographically include: ileas—on a mechani- 
cal, paralytic sor vascular occlusive basis; perfora- 
tion of a hollow viscus with escape of air or fluid into 
the peritoneal cavity or retroperitoneal space; cal- 
culous and other diseases of the biliary, urinary and 
pancreatic tracts; abscess formation; pelvic disease 
and rupture of a solid organ such as the spleen, liver 
or kidney. 

A paralytic ileus usually demonstrates itself by 
excess gas and fluid widely and uniformly distributed 
in the small and large bowel without definite evi- 
dence of a block. Obstruction low in the bowel such 
as in the rectum will give a similar appearance. 
Distention of the small bowel and colon as far as 
the splenic flexure along with a negative barium 
enema examination to rule out mechanical obstruc- 
tion at the splenic flexure suggests mesenteric vas- 
cular occlusion. 

Localized acute inflammatory disease complicated 
by neighborhood peritonitis, as in cholecystitis, 
pancreatitis and appendicitis will frequently cause 
a regional or segmental ileus adjacent to the in- 
volved structures. 

Mechanical obstruction of the small bowel usually 
manifests itself by distention of loops of bowel by 
gas and fluid. Fluid levels, ring-like striations and a 
stepladder configuration differentiate the distended 
small bowel from dilated colon with its typical haus- 
tral markings. The location of the dilated loops 
suggests the site of the block. Barium enema study 
will help localize the site of obstruction if doubt 
about the level of obstruction exists. In cases of 
early or partial mechanical small bowel obstruction 
where the diagnosis is difficult another examination 
done four to twelve hours later will frequently solve 
the problem. 

Strangulation of the small intestine or colon will 
show a disproportionate distention of the involved 
loops by either gas or fluid. Other findings in such 
cases are also mentioned. 

In the newborn and early infancy, congenital 
anomalies such as atresias and stenoses will manifest 
themselves by distention of the bowel above the site 
of involvement. Films in cases of meconium ileus 
will show findings of small bowel obstruction and also 
dense material sometimes with calcification in it in 
the dilated bowel above the block. With meconium 
peritonitis, free air and irregularly distributed 
calcifications in the peritoneal cavity along with 
small bowel obstruction and a smaller than average 
colon are found. 

Acute intussusception may produce complete 
obstruction in which case findings of obstruction will 
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be present on the films. In cases of small bowel in- 
tussusception into the cecum and ascending colon 
barium enema will reveal the characteristic ring-like 
shadows of the intussuscepted portion of the bowel 
and a concavity in the shadow of the advancing 
barium column. 

Paraduodenal or retroperitoneal hernia may cause 
obstruction in which case the involved segments of 
bowel will be seen to lie in an abnormal location. 

Colon obstruction caused by carcinoma or diver- 
ticulitis shows excess gas and fluid in the small and 
large bowel with an abrupt termination of the gas 
shadow in the colon. Barium enema will define bet- 
ter the cause and site of obstruction. Volvulus should 
be suspected when the distention is tremendous and 
the haustral markings are effaced. 

Free air in the acute abdomen is best demonstrated 
by erect or lateral decubitis films. As little as 2 cc. 
of air can be visualized beneath the diaphragm. 

Other things to look for include gas in the lumen 
of the gallbladder or biliary tract due to an abnormal 
communication with the intestine. Severe infection 
by gas producing organisms will cause an em- 
physema of the gallbladder. Calculous disease of the 
biliary tract is easily recognized when the stones are 
opaque, and occasionally nonopaque stones will 
show a stellate or linear radiolucency characteristic 
of gas within them. 

The urinary tract is best investigated with stereo- 
anteroposterior films. Excretory urography should 
follows to check for function and obstruction when 
stones are found. Other findings such as abnormal 
position or size are demonstrated by urography. 

In acute pancreatitis excess gas may be seen in an 
adjacent loop of small bowel if there is an associated 
peritonitis. Subdiaphragmatic abscess is difficult to 
diagnose on films unless a gas-fluid level is present. 
Calcium in the aneurysmal walls of an abdominal 
aneurysm may suggest a dissecting aneurysm. 

There are 14 figures with 41 roentgenographic 
reproductions illustrating many of the findings dis- 
cussed by the author.—Donald N. Dysart, M.D. 


Nauon, JoserH R., Further comparative studies 
of x-ray transmission through the abdomen 
in living subjects. Radiology, March, 1955, 
64, 392-397. (Address: Veterans Administra- 
tion Hospital, East Orange, N. J.) 


The author reports the results of studies of roent- 
gen-ray transmission through the abdomen of living 
subjects. Abdominal exit doses were determined in 
100 subjects. These readings represented exit dose 
plus some uncertain backscatter factor due to the 
table. They were compared with similar depth read- 
ings made (1) with the body backed with a masonite 
block, and (2) with standard depth dose readings in 
a masonite phantom. 

The standard masonite depth doses were found 
to be consistently higher than the majority of the 
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readings obtained through the human abdomen 
backed by a masonite block. Abdominal exit doses 
were considerably lower and showed more variation 
than did readings through the abdomen backed by 
the unit-density material—/4. W. Sommer, M.D. 


Ho.ianper, A. Gerson, and Ducan, Davin J. 
Herniation of the liver. ¥. Thoracic Surg., 
April, 1955, 29, 357-367. (From: Veterans 
Administration Hospital, Oakland, Calif.) 


The authors report 4 new cases of herniation of the 
liver and discuss the problems of diagnosis and treat- 
ment. Reproductions of the chest roentgenograms in 
all cases are shown. 

The herniation of the liver in all of the cases de- 
scribed was associated with trauma to the thorax. 
A second cause is a congenital defect in the right 
ieaf of the diaphragm. In general, many of the lesions 
are asymptomatic and are only discovered on a 
routine chest roentgenogram. Symptoms, usually 
upper abdominal or substernal pain, may be delayed 
for many years and are thought to occur only when 
the mass increases sufficiently in size to produce car- 
diopulmonary embarrassment, or if there is sufficient 
constriction of the liver to cause an impa'rment of its 
circulation. 

Roentgen findings are usually those of a well de- 
fined, homogeneous “mushroom like” mass lying 
above the diaphragm and close to the right heart 
border. If a pneumoperitoneum shows air in the sac 
around the mass of the herniated liver, a rent must 
be present in the diaphragm. The absence of air 
does not exclude the condition, since adhesions, etc., 
may seal off the communication with the peritoneal 
cavity. Thoracotomy is recommended to confirm 
the diagnosis, reduce the hernia and repair the dia- 


phragmatic defect.—Paul C. Olfelt, M.D. 


WuitTaker, Lester R. Portsmouth, New 
Hampshire. The use of the fat-rich meal in 
cholecystography. Surg., Gynec. Obst, 
April, 1955, 700, 473-482. 

The administration of the fat-rich meal to induce 
contraction of the musculature of the gallbladder 
makes it possible to (1) demonstrate the cystic and 
common ducts with the newer and denser radio- 
paque substances: (2) elevate the shadows of the 
gallbladder away from the confusing colon shadows; 
(3) reduce the volume of opaque material in the 
gallbladder to the point where even small stones and 
particles will show contrast shadows; (4) determine 
failure of the gallbladder to empty in proper time 
(this should be interpreted with caution as there is 


great normal variation), and (5) test normality of 


the wall of the viscus. 

The author uses a modified double dose technique. 
The patient is given a fat-rich meal at noon. Thus 
with an emptied gallbladder one is assured of maxi- 
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mal concentration of the radiopaque material which 
is administered as a half or full dose three to four 
hours later; then a full dose after a carbohydrate 
meal at night. After this nothing but water or fruit 
juice is taken. 

Excellent roentgenograms are obtained and sub- 
sequent study of the contracted organ is a vital 
factor in determining the presence of gallstones.— 


William C. MacCarty, Fr., M.D. 


Hastincs-JAMEs, R., and GLazeBRooK, A. J. 
Cholografin. Canad. M.A.f., April 15, 1955, 
72, 561-565. (From: Departments of Radiol- 
ogy and Gastroenterology, St. Boniface 
Hospital, St. Boniface, Manitoba, Canada.) 


The authors present their recent experience with 
30 cases of cholografin. They find that the advan- 
tages of the test are: (1) it is simple, requiring no 
special preparation of the patient; (2) the absorptive 
powers of the alimentary tract are not involved; 
(3) the drug is nontoxic and produced no reactions 
in most of their patients; (4) it provides a method of 
visualizing the biliary tract with some idea of func- 
tion of the liver, and (5) it is helpful in studying 
patients who have had their gallbladders removed. 
The disadvantages are: (1) it requires a large in- 
travenous injection which is sometimes difficult in 
elderly obese women; (2) the material is costly, and 
(3) poor results or no visualization sometimes occurs 
in those cases in which the most help is needed. 

Their observations with this group of patients are: 
(1) skin and eye tests give no valid information as 
to the sensitivity to the compound and are an un- 
necessary step; (2) the rate of administration does 
not have to be slow; (3) very few reactions could be 
termed toxic; (4) film taking should begin immedi- 
ately after the injection as many patients have the 
best filling of the biliary tree in the first few minutes. 
This contrasts sharply with the instructions of the 
manufacturer who directed that the first films should 
be taken ten minutes after the injection, and (5) 
cholografin will not produce a better image of a func- 
tioning gallbladder than that obtained with tele- 
paque.—T. D. Allison, M.D. 


Meese, Tu., and Linp, Tu. Erfahrungen mit 
dem Gallenkontrastmittel ““Telepaque.” (Ex- 
periences with the cholecystographic con- 
trast medium “Telepaque.”) Deutsche med. 
Wchnschr., Feb. 4, 1955, 80, 175-177. (From: 
Rontgenabteilung der Medizinischen Univ.- 
Poliklinik, Bonn, Germany.) 


Fifty cholecystograms performed with peroral 
biliselectan, a brand of iodoalphionic acid (51.5 per 
cent iodine content), were compared with 50 cases 
receiving telepaque (66.68 per cent iodine). Tele- 
paque was also given to the 12 patients (among the 
first group of 50) in whom biliselectan had failed to 
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demonstrate the gallbladder, and adequate concen- 
tration was obtained in 7 instances (including 5 
with calculi). Of the remaining § patients, 3 returned 
for an (unsuccessful) attempt to produce an intra- 
venous cholangiogram. 

The procedure consisted of ingestion of three 
grams of contrast material following a low-fat eve- 
ning meal, the films being exposed after 10-11 hours 
(telepaque) or 14-15 hours (biliselectan). Side effects 
were insignificant. Because of its higher iodine con- 
tent, telepaque achieved better filling (39 “good” 
cases versus 25), and demonstrated more often gall- 
stones (9 versus 2), than biliselectan. Furthermore, 
with fatty meal stimulation after telepaque, the 
biliary ducts could be well seen in 7 patients, identi- 
fied in other 6. 

Concluding, the authors re-emphasize the better 
results obtained with telepaque, suggesting that, in 
ambulatory cases, intravenous procedures should be 
reserved for those instances in which intraoral meth- 
ods fail to demonstrate the gallbladder.—E. R. N. 
Grigg, M.D. 


Mosca, Liv10 G. La colecisto-colanciografia por 
via bucal con telepaque. (Oral cholecysto- 
cholangiography with telepaque.) Radio/ogia, 
Panama, March, 1955, 5, 69-73. (Address: 
Dr. Mosca, Cerrito 1067, Buenos Aires, Ar- 
gentina.) 


Six tablets of telepaque are administered orally 
fourteen hours before roentgenographic study. Up- 
right and prone oblique films are then obtained, 
followed by the fatty meal. Films are exposed eight, 
twelve, fifteen, twenty and thirty minutes after the 
fatty meal. 

In 82 per cent of patients the cystic and common 
ducts are demonstrated, and often some of the 
hepatic radicles are visualized.—Charles M. Nice, 


Tr., M. 


SuLLENS, Wm. E., and Sexton, GeorceE A. 
Indications for the use of operative cholangi- 
ography. Ann. Surg., April, 1955, 747, 499- 
503. (From: Northwest Medical Group and 
Columbus Hospital, Great Falls, Montana.) 


The authors review the problem of residual stones 
in the common bile duct after gallbladder surgery 
in light of their experience with 59 operative cholan- 
giographies done during 100 consecutive cholecys- 
tectomies. They recommend: (1) immediate cholan- 
giography done through the cystic duct in all cases 
of cholecystectomy in which there is no indication 
for common duct exploration; (2) immediate cho- 
langiography should be done in all cases in which the 
indication for common duct exploration is slight or 
border line, or for poor risk patients in whom chole- 
dochostomy should be avoided, if possible; (3) 
exploration of the common duct should be carried 
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out in each case in which there are definite indica- 
tions for this procedure. These indications are: (a) 
history of jaundice, chills or fever; (b) elevated serum 
bilirubin; (c) sand or small stones in the gallbladder; 
(d) cloudy bile aspirated from the common duct; 
(e) dilated thickened common duct. Following this 
exploration of the common duct a delayed operative 
cholangiography should be performed through the 
T-tube; (4) postoperative cholangiography should be 
done in all cases that have had the common duct 
explored before the T-tube is finally removed. 

The authors feel that the incidence of residual 
common duct stones after gallbladder surgery can 
be reduced to a minimum with the proper use of 
immediate, delayed and postoperative cholangi- 
ography combined with the careful exploration of the 
bile ducts.—T. D. Allison, M.D. 


AFFLERBAUGH, J. K., and Cote, Harotp A, 
Intragastric gallstone. Radio/ogy, April, 1955, 
64, 581-583. (From: Pomona Valley Com- 
munity Hospital, Pomona, Calif.) 


The authors present the history and roentgeno- 
graphic findings of a patient in whom a large gall- 
stone was demonstrated in the stomach. In the course 
of repeated roentgenographic examinations and the 
clinical events it was deducted that the huge calculus 
had passed through a cholecystoduodenal fistula 
and thence through the pylorus into the stomach. 

It is believed that this is the first report in the 
literature where roentgenographic demonstration of 
an intragastric gallstone could be found.—E. E. 


Seedorf, M.D. 


SAMUEL, Eric. Johannesburg, South Africa. 
Thorotrast spleen. Brit. F. Radiol., April, 
1955, 28, 204-205. 


Thorium dioxide solution (thorotrast) injected in- 
to the blood stream for diagnostic purposes is taken 
up by the reticuloendothelial system and is slowly 
excreted by the kidneys. 

The roentgenographic features of thorotrast in 
the spleen have been described on several occasions 
and 2 further examples are reported. These features 
are (1) generalized increase in density of the splenic 
shadow unassociated with any enlargement of the 
spleen; (2) the increase is the splenic density has a 
fine mottled appearance and the whole spleen has a 
granular appearance; (3) there is no increase in the 
density of the splenic capsule and there is no sign 
of any calcification in this structure. 

The conditions which have to be differentiated 
roentgenologically from a thorotrast spleen are (1) 
perisplenic calcifications; (2) miliary calcification; 
and (3) calcification of a splenic cyst. The differ- 
ential diagnosis of each of these is described. 

A brief discussion of recently recorded examples of 
thorotrast deposits in the liver and spleen is pre- 
sented. The 2 cases which are reported showed that 
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the symptomatology was not connected with the 
thorotrast spleen. 

The roentgenological features are emphasized as 
the condition is relatively rare and is likely to be- 
come even more rare as thorotrast has largely been 
replaced by improved contrast media. The differen- 
tial diagnosis is discussed and the specific appear- 
ances considered.—Rodert D. Moreton, M.D. 


Henry, Poppet, M. H., and Mut- 
HOLLAND, JOHN H. Pancreatography; tech- 
nics, principles, and observations. Radiology, 
March, 1955, 64, 325-339. (Address: Dr. 
Doubilet, New York University, Bellevue 
Medical Center, 550 First Ave., New York, 
N. Y.) 


The authors report pancreatograms on 100 
patients made at operation and postoperatively. 
The physiological principles and the technique of 
injecting 70 per cent diodrast or 70 per cent urokon 
through plastic tubing into the pancreatic ducts are 
described. The method is considered safe. 

The procedure is of value in demonstrating the 
anatomy of the pancreatic duct system; demonstrat- 
ing etiological factors and various pathological 
features in the clinical course of recurrent pancreati- 
tis; demonstrating the presence of edema or acute 
inflammation in any part of the pancreas and its 
resolution under treatment; and“deliberately opaci- 
fying the exocrine pancreatic parenchyma in the 
non-inflamed pancreas, thus aiding in the search for 
smaller pancreatic masses such as adenomata. 

There are numerous reproduced pancreatograms 
which demonstrate the features of the procedure.— 


E. E. Seedorf, M.D. 


Joan, Marsuak, Ricuarp H., and 
Wotr, Bernarp S. Volvulus of the blind 
ileal loop following ileosigmoidostomy; a case 
with perforation. Radiology, April, 1955, 64, 
584-586. (Address: Dr. Eliasoph, 622 West 
168 St., New York 32, N. Y.) 


The case report of a patient having a volvulus of 
the blind ileal loop following ileosigmoidostomy is 
presented. The problems of making a roentgen diag- 
nosis because of postoperative changes are discussed 
and compared with the usual characteristics of vol- 
vulus in a non-operated patient. 

Figures demonstrating the barium-filled bowel 
segments are included.—E. E. Seedorf, M.D. 


AnprEN, Lars, FRIEBERG, StureE, and WELIN, 
Sétve. Roentgen diagnosis of small polyps in 
the colon and rectum. Acta radiol., March, 
1955, 43, 201-208. (From: Roentgen Depart- 
ment, Malm6 Allmanna Sjukhus, University 


of Lund, Lund, Sweden.) 
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In trying to emphasize the importance of detec- 
tion of polyps and their early and accurate roentgen 
diagnosis, the authors quote the slogan used by the 
American Cancer Society “‘polyp detection is cancer 
prevention.” The etiologic relationship between 
polyps of the digestive tract, especially the colon, of 
which 70 per cent are adenomas, and cancer is well 
established. They attach great importance to pains- 
taking technique as a prerequisite for accurate work 
and correct diagnosis. 

The technique used by the authors combines what 
they consider the better features of several proced- 
ures. They attribute the accuracy of their results to: 
1. Good preparation by the use of castor oil the pre- 
ceding evening, light diet, enemata in the evening 
and morning. 2. Upon arrival at the roentgenologic 
department the patient receives 15 mg. belladonna 
extract and another cleansing enema containing 1 
tube of neodrast, 50 mg. of dioxyphenylisatin, and 
tannic acid to make a 0.75 per cent solution. The 
en‘ma flows as the patient lies first on the left and 
then on the right side. 3. Fairly dense contrast 
medium is used to which has been added neodrast 
and tannic acid as before. The enema is stopped 
when the contrast medium reaches the midtrans- 
verse colon. Posteroanterior, oblique and _ profile 
roentgenograms of the rectum, sigmoid and_splenic 
flexure are made. 4. The patient is allowed to evacu- 
ate and the extent of evacuation is checked fluoro- 
scopically. 5. The contrast medium is again injected 
to fill the sigmoid. 6. Air is introduced by a pump 
and the patient rolled to the left and then to the 
right until the entire colon has been adequately out- 
lined with the double contrast medium. 7. Roent- 
genograms of the colon are made in prone and supine 
oblique projections, upright, right and left recum- 
bent positions at 1.5 meter (60 inch) focus film dis- 
tance, using a fine focus spot (1.2 mm.) and a long 
exposure rather than large focus and a short ex- 
posure, since the question of motion of the colon is 
not considered a significant factor. 8. After all films 
are exposed, air is released while the patient is on the 
right side in the prone position. 

In elderly patients and in those suspected of ap- 
pendicitis the older or simpler techniques are used 
since neodrast and tannic acid result in pain and in- 
creased strain on the patient. 

Between December 1, 1953 and August 15, 1954 
1,274 patients were examined. Many were examined 
more than once for confirmation. One or more polyps 
were found in 1§9 patients, or 12.4 per cent. There 
were 81 males and 78 females between the ages of 
one and ninety. 

The anatomical distribution was as follows: rec- 
tum 46.4 per cent, sigmoid 21 per cent, descending 
colon 13.6 per cent, transverse colon 13.4 per cent, 
ascending colon and cecum 5.4 per cent. The size of 
the polyps varied between 0.5 and 3 cm. The vast 
majority were I cm. in size or below. 

Three tables and reproductions of a total of seven 


of 

it 
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spot films demonstrating polyps of the colon ac- 
company this article—William H. Shehadi, M.D. 


Exrenpreis, TH. Hirschsprung’s disease in the 
neonatal period. Arch. Dis. Childhood, Feb., 
1955, 30, 8-12. (From: Karolinska Hospital, 
Stockholm, Sweden.) 


The author gives a brief review of the philosophies 
concerning the etiology and treatment of Hirsch- 
sprung’s disease which followed the first presenta- 
tion of it as an entity in 1886. 

He discusses the development of Hirschsprung’s 
disease in the neonatal period. He describes 10 pa- 
tients with the symptom-complex of intermittent 
chronic constipation, persistent abdominal enlarge- 
ment and absence of vomiting. Roentgenologically, 
all developed the typical picture of megacolon. The 
shortest time interval observed was 18 days and the 
longest was three and a half months. As long as the 
disease presents as attacks of recurring intestinal ob- 
struction with intervals of apparent good health 
there is generally no need for any kind of treatment, 
except occasional enemas or colonic irrigations. De- 
compression by colostomy is employed when the ob- 
structive attack fails to respond to conservative 
measures and the patient’s general condition does 
not permit a one stage rectosigmoidectomy. At pres- 
ent, about 300 patients have been treated by recto- 
sigmoidectomy with an overall mortality of 5 per 
cent. No recurrences have been reported and post- 
operative complications have been few and transi- 
tory.—JFames F. Martin, M.D. 


Swenson, Orvar. Congenital defects in the 
pelvic parasympathetic system. Arch. Dis. 
Childhood, Feb., 1955, 370, 1-7. (From: De- 
partment of Surgery, Boston Floating Hos- 
pital and Tufts College Medical School, 
Boston, Mass.) 


The author reviews his experience with Hirsch- 
sprung’s disease and a group of patients with megalo- 
bladder and megalo-ureter in whom there is a de- 
velopmental defect in the pelvic parasympathetic 
nervous system. 

Hirschsprung’s disease represents a functional ob- 
struction in the colon where there is an absence of 
ganglion cells in the bowel wall. This was a constant 
finding in a series of 150 cases reported by other in- 
vestigators and extended to the internal sphincter 
in all except one of the specimens removed at opera- 
tion. The author’s experience has been that there is 
an absence of ganglion cells except in the transition 
zone adjacent to the normal colon. Here, in a band 
2-3 cm. in length, there is a decrease in concentra- 
tion of ganglion cells. 

The most important point in the history was the 
duration of the disease and virtually all cases re- 
vealed symptoms dating from birth. This is in con- 
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trast to habit constipation where the onset of symp- 
toms is usually at two or three years of age. On ex- 
amination, the finding of an impaction in the sig- 
moid and none in the rectum is strong evidence for 
Hirschsprung’s disease. Barium enema must be used 
to, confirm the diagnosis which in the majority of 
patients can be made unequivocally. 

The barium enema examination, however, often 
fails in making a definite diagnosis in newborn 
babies and infants under six or eight months of age. 
The author recommends a biopsy of the rectal wall 
above the internal sphincter in patients where the 
diagnosis is not clear cut. He reports his experience 
in 40 patients of whom Ig demonstrated the ab- 
sence of ganglion cells. Post-biopsy bleeding occurred 
once and was the only complication observed. 

Primary resection was performed in 75 per cent of 
the patients. Colostomy was reserved for those who 
were extremely ill and emaciated. 

A few patients have been encountered with ex- 
tensive lesions, some of which have involved the 
transverse colon and even the hepatic flexure. Two 
infants were observed in whom the entire colon was 
aganglionic. The entire colon was resected and an 
anastomosis made between the ileum and the anal 
canal. 

Urinary bladder dysfunction became evident in 
some patients with Hirschsprung’s disease. Cysto- 
metrograms demonstrated a greater capacity and 
less vigorous detrusor contractions than normal. In 
§ per cent there was considerable derangement of 
bladder function and dilatation of the upper urinary 
tract. 

The pelvic parasympathetic system from S2-3 and 
4 supplies the terminal portion of the colon and the 
detrusor of the urinary bladder. It would seem reas 
onable to consider that if there is a congenital lesion 
of the pelvic parasympathetic system, this might in- 
volve bladder function as well as function of the 
terminal colon. Should this be true, it would be logi- 
cal to postulate three groups of patients: (1) patients 
with a lesion in the colon and an intact urinary blad- 
der; (2) patients with a defect in the terminal colon 
and in the bladder, and (3) patients with an intact 
colon and a defect in bladder function alone. This 
last group might include some of the patients with 
idiopathic megalo-ureter. 

The author has observed 35 patients with megalo- 
ureter. Cystometrograms demonstrated the patients 
with megalo-bladder to have two or three times the 
normal capacity and the pressure to rise to as much 
as 25 or 35 cm. of water pressure. Detrusor contrac- 
tions may be absent or low in amplitude but there 
are none during the terminal period of filling. Ure- 
teral contractions in the normal child occur at 7-10 
second intervals and attain a maximum pressure of 
35 to 45 cm. of water. It was postulated that these 
children had defective bladders and that the dilata- 
tion of the upper urinary tract was secondary to mal- 
function. Suprapubic or urethral drainage produced 
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a decrease in the size of the ureters and the hydro- 
nephrosis. Therapy was directed toward resection of 
the bladder neck, instruction of the patient to void 
frequently and to make an effort to empty the blad- 
der completely. Antibiotics were used to combat in- 
fection. 

Microscopic study of the urinary tract was per- 
formed in 8 patients and compared with that in ap- 
parently normal patients. The patients with megalo- 
ureter and megalo-bladder demonstrated a marked 
diminution in the number of ganglion cells. A second 
group of patients with megalo-ureter and a normal 
urinary bladder is described in which ureteral 
peristalsis was absent. A congenital malformation is 
suggested as the underlying pathology. 

The study of the 35 patients demonstrated that 17 
patients had an aparasympathetic bladder and that 
4 of these had Hirschsprung’s disease as well; 9 had 
absent ureteral peristalsis; 4 had cord bladder; 3 had 
ureteroceles and 2 had agenesis of the abdominal 


wall.—Fames F. Martin, M.D. 


GYNECOLOGY AND OBSTETRICS 


BERGMAN, F., Gorron, G., Norman, O., and 
SyOsTeDT, S. Foreign body granulomas fol- 
lowing hysterosalpingography with a con- 
trast medium containing carboxymethyl 
cellulose. Acta radiol., Jan., 1955, 43, 17-29. 
(From: Departments of Pathology, Radio- 
therapy, Roentgen Diagnosis, Obstetrics and 
Gynecology, University of Lund, Sweden.) 


Carboxymethyl] cellulose is used in some prepa- 
rations as a thickener for water soluble radiopaque 
contrast media. The Roentgendiagnostic Depart- 
ment of the University of Lund began to use Um- 
bradil-Viskés H as the contrast medium for hystero- 
salpingography in 1949. A number of granulomas 
were found in an operative specimen of a uterus re- 
moved for myoma in 1951. The possibility of the 
granulomas being due to the contrast medium was 
considered, as the patient had hysterosalpingogra- 
phic examination prior to surgery. A study was then 
made of all cases which had hysterosalpingographic 
examinations using, the above mentioned medium 
and which subsequently had hysterectomies. Granu- 
lomas were found in 16 of 18 cases studied. The for- 
eign body granulomas were found in the uterus in 8 
cases, in the tubes in 2 cases and in the ovaries in 7 
cases. The available histological material in 46 previ- 
ous cases meeting the same requirements was re- 
examined and granulomas were found in 7. The 
uterus was involved in 4 cases and the ovaries in 3. 

The granulomas are all of the same type. The his- 
logic appearance is characterized by a foreign body 
substance resembling hyalin. It stains basophilic 
with the hematoxylin-eosin method. It resembles 
mucus, but does not stain with the ordinary mucus 
Stains. It has a red-violet color with toluidine blue. 
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Tinctorially, it behaves as does carboxymethy] cellu- 
lose. 

The granulomas were found to develop as early 
as one to two days after injection and last over a pe- 
riod of at least three years. They appear only in 
those tissues exposed to the opaque medium. In the 
Obstetrical and Gynecological Department no symp- 
toms were noted as being due to the granulomas, 
such as pain, fever or peritoneal irritation. The 
Radiotherapeutic Clinic found, however, that com- 
plications increased and therapy had to be post- 
poned in several cases and antibiotics given. There 
were no similar complications observed prior to using 
Umbradil-Viskés H, and none since reverting back 
to the water soluble media only. 

Contrast media containing carboxymethyl cellu- 
lose should not be used for hysterosalpingography in 
the investigations of sterility and of women in the 
fertile age. They are no longer used at the University 
of Lund Clinics. —Charles W. Cooley, M.D. 


Russe 1, J. K., and Warrick, C. K. Radiology 
in the management of anterior placenta 
praevia. Lancet, April 16, 1955, 7, 785-786. 
(From: King’s College, Durham University, 
and Princess Mary Maternity Hospital, 
Newcastle upon Tyne, England.) 


A new projection is described in the anteropos- 
terior and lateral views to visualize the fetal head in 
relation to the sacrum and the pubis. In case of a low 
anterior placenta, the fetal head will be higher than 
normal over the pubis and displaced posteriorly 
nearer the promontory of the sacrum. In addition, a 
soft tissue mass is seen between the fetal head and 
the pubis. 

Two cases are presented to show the value of the 
examination. Four figures are included to illustrate 
the position and displacement of the fetal head in 
each case.—V. L. Peterson, M.D. 


Rumme., A. Die Darstellung der pranatalen 
Plazenta ohne Kontrastmittel. (The demon- 
stration of the prenatal placenta without 
contrast material.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, March, 
1955, 82, 369-375. (From: Universitats- 
Frauenklinik, Wurzburg, Germany.) 


Routine anteroposterior and lateral roentgeno- 
grams of the maternal abdomen allow the demonstra- 
tion of the placenta in a considerable percentage of 
cases, especially if the so-called soft tissue technique 
is used. An aluminum filter offers definite advantage 
for a better definition of the placental shadow. This 
was shown by some American authors. Instead of 
using a solid wedged filter the author had a filter 
constructed which has many layers of aluminum. 
They can be fixed into different shapes to fit the 
lateral contour of the maternal abdomen and are 
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held in the desired position by screws. The lateral 
roentgenogram is usually the only one necessary be- 
cause in 85 per cent of the cases the placenta is 
situated either on the anterior or posterior wall of the 
uterus. If the placenta is not seen in the lateral view, 
an anteroposterior roentgenogram is taken with a 
filter built to conform to the shape of the pregnant 
abdomen. It is necessary to have the bladder, rec- 
tum and sigmoid empty in order to avoid errors 
caused by their distention. 

The examination of 150 pregnant women by this 
method allowed a correct diagnosis of the seat of the 
placenta in 94 per cent. In 50 cases the roentgen 
findings were checked post partum by palpation im- 
mediately after delivery and were found to have 
been correct in all of the cases—Hans W. Hefke, 
M.D. 


BurrieE.p, G. A., and Kemp, F. H. The radio- 
logical investigation of dermoid cysts of the 
ovary. Brit. F. Radiol., April, 1955, 28, 199- 
203. (From: Royal Berks Hospital, Reading, 
and Radcliffe Infirmary, Oxford, England.) 


Dermoid cysts comprise about 10 per cent of all 
ovarian tumors. They are found in all age groups and 
a majority occur during the child-bearing period of 
sixteen to thirty-five years. In at least 10 per cent of 
the cases there are cysts in both ovaries and in some 
instances more than one. 

The symptoms and complications of the dermoid 
cyst are discussed. Malignant changes are rare. 

The present article deals with records of 14 out of 
67 patients treated surgically in the gynecological de- 
partments of the Oxford United Hospitals during 
the past seven years, in whom a diagnosis of dermoid 
cyst was verified by the pathological examination of 
the specimens. All 14 patients had had roentgeno- 
grams taken of the pelvis. The clinical features of 
the patients are summarized in one table with the 
roentgenological findings being given in detail in a 
second table. 

There was evidence of teeth or bone in cysts of 8 
patients and relative radiotranslucency of the con- 
tents of the cysts in 6 patients. By these criteria the 
nature of the tumor was established in 10 of the 14 
patients. 

It is felt that any information which the radiolo- 
gist can provide may assist the surgeon in planning 
his operative procedure and in acquainting the pa- 
tient with the probable nature of the operation she 
may have to undergo. 

The authors state that the most reliable sign of an 
ovarian tumor is the detection of teeth or bone frag- 
ments, the incidence being from 40 to 50 per cent. 

The presence of a soft tissue tumor may be estab- 
lished either by soft tissue opacity, relative radio- 
translucency, or displacement of other structures in 
the pelvis. In 5 of the patients the shadow caused by 
the cyst was more opaque than those of the surround- 


Abstracts of Radiological Literature 


NovEMBER, 1955 


ing structures; in 6 of the patients the tumor was 
relatively radiotranslucent and in the other 3 the 
outline of the tumor could not be seen. Whenever 
visualized, the ovarian tumor invariably shows a 
regular round or oval outline having a well defined 
edge. In 2 of the patients the outline was accentu- 
ated by a thin translucent border and in 2 others 
there was a faint calcification.—Rodert D. Moreton, 
M.D. 


Depick, ANDREW P., and WHELAN, VINCENT 
M. Roentgen demonstration of psammoma 
bodies in cystadenocarcinoma of the ovaries; 
report of two cases. Radiology, March, 1955, 
64, 353-356. (Address: Dr. Dedick, 67 E. 
Front St., Red Bank, N. J.) 


The formation of psammoma bodies in the ab- 
domen is occasionally seen in association with be- 
nign papillary cystadenoma and papillary cystadeno- 
carcinoma of the ovary. Their recognition should 
lead to the diagnosis of the ovarian lesion. 

There are two rather characteristic features of 
psammoma calcification. The density is less than 
that observed in almost any other type of calcifica- 
tion and in no other condition is the calcific process 
so extensive. The picture may resemble scattered 
barium throughout the gastrointestinal tract. 

Two cases are reported and the characteristic 
roentgenograms are reproduced.—E. FE. Seedorf, 
M.D. 


GENITOURINARY SYSTEM 


GriEVE J., and Lowe, K. G. Anuria following 
retrograde pyelography. Brit. F. Urol., 
March, 1955, 27, 63-65. (From: Royal In- 
firmary, Dundee, Scotland.) 


The authors report a case of anuria of sixty hours’ 
duration following retrograde pyelography. 

The case was that of a thirty-eight year old man 
with severe, right-sided abdominal colic for four 
hours which made him double up and vomit. The 
pain was more severe in the right hypochondrium 
and right renal angle with numbness in the right side 
of the abdomen and scrotum but no downward radi- 
ation. The patient had no dysuria or frequency and 
gave a history of several similar severe episodes 
during the preceding months, the last a week before 
admission. 

A survey film of the abdomen showed no opaque 
renal calculi. Retrograde pyelography was done and 
the films showed extensive backflow into the sub- 
stance of each kidney. On the left side the opaque 
material was seen streaming toward the vertebral 
column. Following this he complained of pain in 
both renal angles, severe enough to require mor- 
phine. Some urine was passed during the first twenty- 
four hours, after which he had anuria for sixty hours, 
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complaining only of the previously described pain. 
After sixty hours his blood urea was 120 mg. per 
cent, and he passed 240 ml. of urine with specific 
gravity of 1,010. Subsequently his urine flow became 
normal and the blood urea fell to normal level. He 
was followed for two years after this and did well 
except for one episode of frequency and dysuria last- 
ing several hours. 

The authors feel that the severe pyelorenal back- 
flow might{have caused considerable insterstitial 
edema and rise of intrarenal pressure leading to a 
reduced blood flow and glomerular filtration rate 
and to anuria. As this edema absorbed and the blood 
flow returned to normal, the glomerular filtration 
rate also returned to normal.—Neal F. Yeomans, 


M.D. 


Ratuirr, R. K., and Cresuaw, W. B. Ureteral 
obstruction from endometriosis. Surg., Gynec. 
& Obst., April, 1955, 700, 414-418. (From: 
Department of Urology, St. Joseph Mercy 
Hospital, and Department of Surgery, Sec- 
tion of Urology, University of Michigan 


Medical School, Ann Arbor, Michigan.) 


Primary involvement of the ureters by endometri- 
osis is a rare phenomenon. To the § cases recorded 
in the literature, the authors add 3 cases of their 
own. The most common chief complaint in all cases 
was pain over the involved kidney. In many cases 
there was a definite relationship of pain, either renal 
or pelvic, to the menses. In cases with actual ureteral 
invasion gross hematuria occurred. 

Several factors are presented as an aid in differ- 
ential diagnosis: (1) The obstruction is always seen 
in the lower one-third of the ureter. (2) There is al- 
most always concurrent pelvic endometriosis. (3) Al- 
though not present, there frequently is cyclical pain 
either in the renal or pelvic areas. (4) Hematuria 
may be present but is all too frequently absent. In 
the authors’ opinion castration seemed the treat- 
ment of choice in patients with ureteral involvement 
especially when there is a chance of salvaging the 
kidney. 

Of the 3 cases presented, 2 were surgically cas- 
trated and on five year follow-up are asymptomatic 
and display normal: pyelograms. The third case was 
castrated by irradiation and still has renal pain with 
non-visualization of the kidney on the affected side 
by intravenous pyelography. This result was attrib- 
uted to irreversible changes present in the ureter 
and kidney at the time treatment was instituted.— 
William C. MacCarty, Fr., M.D. 


BeGner, Jacop Anrtuony. Aortography in 
renal artery aneurysm. ¥. Uro/., April, 1955, 
73) 720-725. (From: McCarthy Urologic 
Clinic, New York Polyclinic Medical School 
and Hospital, New York, N. Y.) 
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Aneurysm of the renal artery has been reported in 
93 patients. The incidence is generally in the fifth to 
the sixth decade and both sexes are equally well repre- 
sented. The most common symptom is pain which is 
most often in the upper part of the abdomen and 
sometimes referred to the lumbar region. Reflex dis- 
turbances in the gastrointestinal tract are sometimes 
reported. The differential diagnosis includes calci- 
fied cysts of the kidney, abscess or hematoma, renal 
calculus, gallstones, calcified neoplasms and lymph 
nodes. In the case report included in this article the 
author indicates that the sole diagnositc sign of 
identification of renal artery aneurysm is the opaci- 
fication which occurs within the radiolucent center 
of the calcified aneurysm following aortography. 

A forty-nine year old female patient with a chief 
complaint of pain in the back was admitted to the 
hospital for study. A circular calcific shadow was 
present in the region of the right kidney and a pre- 
liminary diagnosis of aneurysm of the left renal ar- 
tery was made. Her blood pressure was normal and 
there was no bruit audible. Excretory urograms 
showed good function of the left kidney and a smooth 
compression defect of the upper medial portion of 
the left renal pelvis. The urine cultures were sterile 
and kidney function was normal. Perirenal air injec- 
tion outlined the kidneys and the calcification to bet- 
ter advantage. The aortogram following the injec- 
tion of 80 per cent sodium iodide showed that the 
radiolucent center of the ring was now radiopaque 
proving that the calcified shadow represents the 
periphery of the renal artery. There was some dimi- 
nution in the number and size of the branches of the 
renal artery in the kidney. At operation the an- 
eurysm of the renal artery was identified and the kid- 
ney and aneurysm were removed. The patient had 
an uneventful recovery. The pathological report 
showed that the renal artery just proximal to its bi- 
furcation formed a saccular aneurysm 2.5 cm. in 
diameter. 

Eight illustrations show the roentgenolgic appear- 
ance, the operative appearance and the postoperative 
specimen.—George W. Chamberlin, M.D. 


Lane, T. J. D. Some observations on renal 
tuberculosis. Brit. ¥. Urol., March, 1955, 27, 
27-34. (From: Urological Department, 
Meath Hospital, Dublin, Ireland.) 


Since the advent of chemotherapy for tuberculosis 
several types of obstruction of the urinary tract 
have become important, such as obstruction of the 
ureter and its pelvis, contraction of the bladder, and 
vesico-ureteric reflux. Most of the cases affected by 
these obstructions have had their urine converted 
from positive to negative by chemotherapy. 

The highest early obstructive lesion is the 
“pinched off” calyx. This may not require surgery 
since chemotherapy may free the urinary tract of 
tuberculous infection. Stricture of the pelvis is much 
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rarer, usually occurring when the pelvis is quite 
small. The commonest site of stricture of the ureter 
is at its lower end. This is usually symptomless; ex- 
cretory urography is the best method of studying it. 
Treatment is by cystoscopic ureteric dilatation. 

Contracture of the bladder may yield to simple 
measures such as voluntary overholding of urine. 
The more serious cases may respond to cystoscopic 
hydro-overdistention. This cannot be done in the 
presence of reflux, and reflux may develop during 
treatment. 

Vesico-ureteric reflux is commonly found in as- 
sociation with contracture of the bladder. No treat- 
ment for this is known. In the presence of a com- 
bined lesion of reflux and ureteral stricture the au- 
thor dilates cautiously in order not to expose the 
pelvis and calyces to damage by reflux.—Neal F. 
Yeomans, M.D. 


SKELETAL SysTEM 

HArtic, H. Osteopoikilie und Spaltbildung. 
(Osteopoikilosis and cleft palate.) Fortschr. 
a. d. Geb. d. Réntgenstrahlen ver. m. Rontgen- 
praxis, March, 1955, 82, 353-356. (From: 
Zentralréntgeninstitut der Stadtischen Kran- 
kenanstalten, Karlsruhe in Baden, Ger- 
many.) 


Two cases of osteopoikilosis are described (father 
and son). The father also had a cleft palate and his 
stepbrother (same father) had a_harelip. The 
hereditary feature of osteopoilikosis is pointed out. 

The spine and sacrum showed long comb-like areas 
of decreased bone density in addition to the lenticu- 
lar foci of increased density. This and the complaint 
of lower back pain led to the diagnosis of metastases 
on first examination.—Frederick M. Reis, M.D. 


Jonascu, E. 12 Falle von Osteopoikilie. (Twelve 
cases of osteopoikilosis.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, March, 
1955, 82, 344-353. (Address: Hernalser 
Hauptstr. 43, Wien 17, Austria.) 


Among 211,000 cases seen by the author, 12 
showed osteopoikilosis. Four of these also showed 
skin changes. 

Three types are usually seen: (1) The most com- 
mon type—the lenticular type, showing round or 
oval foci of 3 to 6 mm. diameter in the spongiosa of 
epiphyses and metaphyses, but never in the middle 
of the bone; (2) The striate type, showing stripes of 
increased density in the metaphyses of long bones and 
in the illum. They measure 8 to 10 mm. and follow 
the long axis of the bone; (3) Mixed type. The bones 
of the foot are most commonly involved, the verte- 
brae, sternum, ribs and skull only rarely. 

All cases seen by the author were of the lenticular 
type and no patient complained of pain related to 
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the bones involved, although pain due to osteo- 
poikilosis has been reported. No abnormal fragility 
of the bones was found and calcium and phosphorus 
values were normal. Dwarfism, delayed puberty, 
genital malformations and blue sclerae are sometimes 
associated with osteopoikilosis. Skin changes such 
as dermatofibrosis lenticularis disseminata or kera- 
toma hereditarium dissipatum palmare et plantare 
and keloid tendency are seen. 

Differential diagnosis from marble bones and 
metastases is usually easy.—Frederick M. Reis, M.D. 


Mazer, Rosert, Jr. Skeletal lesions in coccidi- 
oidomycosis. 4.M.d. Arch. Surg., April, 
1955, 70, 497-507. (From: Orthopedic De- 
partment, Wadsworth General Hospital, 
Veterans Administration Center, and De- 
partment of Surgery, University of California 
School of Medicine, Los Angeles, Calif.) 


Twenty-two new cases of coccidioidal involvement 
of the skeletal system are reported. All the cases in 
this series were males, 21-55 years of age, who had 
spent some time in an endemic area. Thirteen were 
Negroes of whom 10 died; 1 was a Filipino and 8 
were white, of whom 1 died. All the patients had 
fever and elevated sedimentation rates. In the fatal 
cases, the course was usually short, averaging 8.3 
months (except for 1 eleven-year case). 

All the bones and joints can be involved. Invasion 
of only a single bone or joint is unusual and there are 
frequently associated lesions in other systems. Ex- 
trapulmonary lesions, which result from dissemina- 
tion of the primary pulmonary disease through the 
blood stream and lymphatics, are believed to occur 
in 0.2 per cent of all cases and are 5 to 7 times more 
common in males than females. In this small group 
of cases, skeletal lesions are relatively uncommon. 
Only muscle and gastrointestinal tract are more in- 
frequently involved. 

The roentgen manifestions, like the pathologic 
manifestions, resemble those found in tuberculosis. 
Initially there is regional atrophy. Later the lesions 
are primarily destructive. There may be periosteal 
proliferation with cortical expansion and sclerosis. 
Occasionally cortical erosions described as cyst-like 
are present. 

Sequestra and pathologic old fractures are rare. 
The lesions exhibit a predilection for the bony 
prominences. Joint disease may be due to primary 
synovial involvement or may result from direct ex- 
tension from adjacent bone. Soft tissue abscesses are 
frequent and may be secondary to either bone or 
joint involvement.—Myer Sharpe, M.D. 


Perkinson, G., and HiIGInBoTHAM, 
Norman L. Osteogenic sarcoma arising in 
polyostotic fibrous dysplasia; report of a case. 
Cancer, March-April, 1955, 38, 396-402. 
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(From: Bone Service, Memorial Center for 
Cancer and Allied Diseases, New York, 


This is a detailed report of a male first seen in 1944 
because of a fibrous dysplasia. An account of the 
periodical blood studies and the clinical history is 
given. In 1953 he developed a tumor of the femur and 
of the tibia. Each was diagnosed as an osteogenic 
sarcoma and considered primary in each area. Am- 
putation was performed. He died of pulmonary 
metastases.—V’. L. Peterson, M.D. 


Fiscuer, E. Verkalkungsformen der Rippen- 
knorpel. (Forms of calcification of the rib 
cartilages.) Fortschr. a. d. Geb. d. Rontgen- 
strahlen ver. m. Réntgenpraxis, April, 1955, 
82, 474-481. (From: Medizinische Universi- 
tatsklinik, Kiel, Germany.) 

The author studied the roentgen films of the chest 
and abdomen of 2,200 patients over twenty years of 
age. Two hundred films of each decade of each sex 
up to age seventy, and one hundred films of those in 
the eighth decade were examined. 

The various forms of calcification occur most dis- 
tinctly as more or less elongated segments of the 
costal end of the rib. In isolated segments of cartilage 
one can recognize spongiosal bone structure roent- 
genographically. The following forms were observed: 

1. Streaky calcifications along the cranial and 
caudal cartilaginous margins. Before the two margins 
unite, calcification of the intervening cartilage takes 
place. 

2. Round, thick, non-homogeneous calcifications 
in the middle one-third of the cartilage. These may 
be seen over the entire course of the cartilage but 
noncalcified areas always remain between the cal- 
cific zones. 

3a. Streaks of fine calcific deposits, running paral- 
lel to the cartilage borders, in the middle one-third 
of the cartilage. In advanced stages the spaces be- 
tween the streaks of calcification may also be filled. 

3b. Wing-like, non-homogeneous, thick calcifi- 
cations of different width and length, along the base 
at junction of bone and cartilage. 

4. Fine granular calcific deposits distributed 
evenly over the entire cartilage. 

5. Band or crumb-like dense calcifications along 
the margins of the cartilages, reaching a breadth of 
3mm. 

6. Mixed forms of the above types. 

7. Non-characteristic forms, usually in early 
stages with scattered areas. 

The intensity and frequency of the calcification 
increase from the second to the sixth or seventh rib. 
In the first rib, calcification is seen first along the 
margins (Form 1). Later, relatively large angular 
clumps are seen, which ultimately fuse. When there 
is intense calcification of all the other cartilages, the 
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first rib may have none, or vice versa. 

In men, Form 1 dominates in all age groups. In 
women, Form 3 is seen most frequently up to the 
sixth decade, after which Form 2 takes over. The 
calcifications occur earlier and are more intense in 
women as compared to men, although in the ad- 
vanced age group, the intensity of the calcification is 
greater in men. Histologically, the calcification is 
seen to extend from the perichondrium rather than 
from the endochondrium. 

There is no known relationship between rib cal- 
cification, type of breathing (abdominal or thoracic), 
chemical poisoning, or blood calcium level. Twenty 
year old individuals may show marked degree of cal- 
cification, while those eighty years of age may have 
very little. Erdheim demonstrated an exuberant 
growth of rib cartilage in acromegaly. Also, in the 
adrenogenital syndrome with premature skeletal 
maturity, there is high grade early rib cartilage cal- 
cification. In animal experiments, regressive changes 
of rib cartilage have been noted after androgen and 
estrogen therapy.—Samuel Richman, M.D. 


Lirscnutz, ArtHur. Morquio’s disease. 
Pediat., April, 1955, 46, 403-414. (From: 
Department of Pediatrics, Hahnemann Med- 
ical College and Hospital of Philadelphia, 
Philadelphia, Pa.) 


The author reports 2 patients in the same family 
with kyphoscoliosis below the tenth dorsal vertebra, 
definite acetabular changes with irregularities of de- 
velopment of the acetabula and bilateral coxa vara 
which is classical for Morquio’s disease. 

He reviewed the literature and noted considerable 
variation in the description of the disease and makes 
a plea for a simplified classification of generalized os- 
seous dystrophies. He quotes the classification of 
Jackson which is not intended as complete or final, 
but as a suggestion for clarifying the concept, sim- 
plifying the general nomenclature and rendering 
easier identification of unusual cases. 


CartiLacinous Derect (AFFECTING 
CartTILAGE Bone OnLy) 


Diaphyseal Only (displaced islands of cartilage 
cells) 
Multiple enchondromas (type Ollier) 
Multiple exostoses (type Keith) 
Mixed, incomplete, and intermediate types 
Metaphyseal Dysplasia 
Epiphyseal Only 
Whole Bone 
Achondroplasia 
Type Morquio (all degrees of severity) 
Intermediate types 
Gargoylism (all degrees of severity) 
Intermediate types 
Irregular types 
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Derect IN OssIFICATION (AFFECTING 
CARTILAGE AND MEMBRANE Bone) 


Osteogenesis imperfecta 
Increased bone density 
Intermediate types 
Osteodental dysplasia 
—Fames F. Martin, M.D. 


MacDona.p, Hucu N. A., Dopce, Henry W., 
Jr., and Crark, Epwarp C. Anterior cervi- 
cal-cord compression simulating degenerative 
disease. Proc. Staff Meet., Mayo Clin., April 
20, 1955, 370, 154-160. (From: Section of 
Neurologic Surgery and Neurology, Mayo 
Clinic and Mayo Foundation for Medical 
Education and Research, Rochester, Minn.) 


The authors present the case of a forty-nine year 
old man who was studied because of numbness in the 
right leg. He subsequently developed numbness in 
the third, fourth and fifth fingers of the right hand, 
and on physical examination he was found to have 
signs of bilateral pyramidal tract involvement and 
also dissociated sensory changes on the right side. 
He was suspected of having syringomyelia. Plain 
roentgenograms of the cervical and thoracic region 
were negative, but on myelographic study he was 
found to have a large protruded intervertebral disk 
at the level of the 5th cervical interspace. 

The authors call attention to the fact that dis- 
placed cervical disks often produce atypical findings 
which may simulate multiple sclerosis, lateral 
sclerosis, syringomyelia or other degenerative dis- 
eases of the spinal cord. Among the most striking of 
midline disk manifestations are disturbances of the 
pyramidal tract (spasticity of lower extremities, 
hyperactive reflexes, positive Babinski signs, muscle 
weakness, etc.). When the disk compression is uni- 
lateral, one observes a complete or partial Brown- 
Sequard syndrome. When the disk is larger and more 
centrally placed, spastic paraplegia and pyramidal 
tract manifestations may be found. Attention is 
called to the fact that spinal fluid findings may be 
within normal limits and the Queckenstedt sign may 
be negative in cervical disk protrusions. Local signs 
in the neck are frequently absent.—C. L. Hinkel, 
M.D. 


SimriL, Wayne A., and THurston, Dona.p. 
The normal interpediculate space in the 
spines of infants and children. Radiology, 
March, 1955, 64, 340-347. (Address: Dr. 
Simril, 4952 Maryland Ave., St. Louis, Mo.) 


The authors reproduce graphs showing the aver- 
age normal interpediculate space in the spines of 215 
children from birth to twelve years of age. The aver- 
ages were computed in three groups—from birth to 
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two months, two months to two years, and from two 
to twelve years. 

It is emphasized that a localized increase in the 
size of one or more interpediculate spaces is of great 
significance even though the measurements are still 
well within the limits of normal for the patient’s age 
group.—E. E. Seedorf, M.D. 


MISCELLANEOUS 


SHaPiRoO, G., OvantA, J., and Laucuun, J. S. 
Dosimetry of localized beams. Radiology, 
Feb., 1955, 64, 227-233. 

In some biological experiments aimed at evaluat- 
ing the localized effects of radiation on specific parts 
or organs of animals, roentgen-ray fields of about 1.0 
to 1.5 cm. diameter must be used, and the evaluation 
of the dose received by the part being irradiated has 
turned out to be a problem. 

With the betatron energies used by the authors 
and a beam of 1.0 to 1.5 cm. diameter, the irradiated 
object is exposed under non-equilibrium conditions, 
and to evaluate the dose delivered the detector used 
must be small in order to simulate these conditions. 

The variation of dose with distance must be de- 
termined experimentally in order to obtain the 
empirical dose correction factor. Then with sub- 
sequent irradiation where the same beam size is 
used, the Victoreen thimble chamber can be placed 
at a sufficiently large target distance where equi- 
librium conditions prevail and the empirically 
evaluated distance extrapolation factor is then used 
to obtain the dose absorbed in the experimental 
object.—D. N. Dysart, M.D. 


NEwELL, Rosert, R., and Henny, Georce C. 
Inferential kilovoltmeter; measuring x-ray 
kilovoltage by absorption in two filters. 
Radiology, Jan., 1954, 64, 88-93. 


The authors describe an “x-ray inferential volt- 
meter” for measuring the ratio of transmission 
through two different filters. It consists of two 
ionization chambers, each of which is surrounded by 
its own filter. The larger ionization chamber is 
twenty times as sensitive as the smaller one. The 
chambers are held parallel to each other by two 
aluminum tubes, with a wall thickness of 3.5 mm. 
and 2 mm. respectively. These tubes are part of the 
filter system. Supplementary pairs of filters are 
added to the aluminum filters so that the effect can 
be determined. A calibration for each set of filters is 
made by exposing the voltmeter in a beam of roent- 
gen rays from a tube operating at various known 
kilovoltages. A ratio of milliroentgens in the two 
chambers is obtained for each known kilovoltage. 

A typical calibration is given for constant poten- 
tial and for pulsating potential. The relation between 
these calibrations depends upon the actual filters 
used and also on the voltage wave form and the tube 


used. Measurement of the tube voltage (inferential) 
is made by putting each charged chamber in its 
filter and setting the voltmeter across the roentgen- 
ray beam at a distance sufficient to insure that the 
beam covers both chambers completely. A number of 
exposures are made at the chosen setting. From the 
ratio of the readings of the two chambers, the in- 
ferential voltage is read off the calibration chart. 

This kilovoltmeter is convenient to use since it re- 
quires no connections to the high voltage circuit. It 
can be made very sensitive over a narrow range or 
less sensitive over a wide range. The accuracy of the 
instrument depends upon the accuracy of the calibra- 
tion and the accuracy with which the ionization 
chambers can be read. 

The essential construction of the instrument and 
its application are described and curves are repro- 
duced illustrating the calibration of one of the filter 
sets.—4. W. Sommer, M.D. 


Beattie, J. W., HenpeRson, W. J., Moos, 
W. S., Haas, L. L., and Harvey, R. A. A 
large ionization chamber for integral dose 
measurements in betatron radiation therapy. 
Radiology, Feb., 1955, 64, 219-226. 


The integral dose is a measure of the energy dissi- 
pated within a patient by the absorption of the radia- 
tion. One procedure, well adapted to circular fields, 
for measurement of this dose is an approximate 
integration obtained by multiplying each volume 
between consecutive isodose contours by its mean 
dose and summing over the volume irradiated to at 
least the 10 per cent isodose contour. Another 
method is the direct mathematical integration of the 
exponential absorption function by the use of the 
absorption coefficient measured at the center of the 
large fields. This method is quite simple when the 
entrance and exit ports are flat and the intervening 
tissue is homogeneous, but this is seldom the case in 
most instances, as the port areas are not flat and the 
irradiated volume contains structures of both high 
and low densities. 

Because of the above limitations, the authors have 
developed a more precise method of determining the 
integral dose by direct dosage measurements with 
the use of a large integral dose ionization chamber. 
The relatively high exit dose obtained at 22 mev. 
suggested that an ionization measurement of the 
entrance and exit roentgen-ray flux through the 
patient by transmission chamber methods would be 
practicable. Since these measurements are propor- 
tional to the energy flux, their difference, when 
corrected for energy lost by scattered electrons, is 
the integral dose. This chamber integrates the inci- 
dent radiation (primary or secondary photons) in 
such a way that the ionization current is always pro- 
portional to the incident energy flux. 

The construction of this transmission chamber is 
presented along with a discussion of procedures fol- 
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lowed in testing it and using it with a phantom. 
Steps in the development of the formula for calculat- 
ing the integral dose are shown.—D. N. Dysart, 
M.D. 


STEINBERG, IsRAEL, Ryan, BERNARD K., and 
Evans, Joun A. A _ new roll-film dryer. 
Radiology, March, 1955, 64, 426-428. (Ad- 
dress: Dr. Steinberg, 535 East 68th St., 
New York, N. Y.) 


The problem of drying roll film is greatly simpli- 
fied by the use of a new commercially available 
automatic drying device. It has been successfully 
employed at the New York Hospital-Cornell Medical 
Center for a year, coupled with a Fairchild-Smith 
processing x-ray roll film developing outfit. The 
dryer will handle film up to 12 inches wide, and a full 
75 foot roll can be dried in fifty minutes.—C. L. 
Stevenson, M.D. 


PaaTERO, YrjO V. The principles of the con- 
struction and function of the stereo-panto- 
mography; a device for stereoscopic panto- 
mography with a single exposure. Acta 
radiol., Feb., 1955, 43, 113-119. (From: 
Roentgen Department, Institute of Dent- 
istry, University of Helsinki, Helsinki, Fin- 


land.) 


A moving film picks up a sharp representation only 
of that surface of a rotating object which moves with 
an equal linear velocity to the film. With suitable 
devices to rotate the head and move the film in a 
linear direction behind it, pantomographic roentgen- 
ograms of mandible can be obtained. Stereoscopic 
pairs of films can be obtained by a single exposure 
and without tube shift by using two narrow roentgen 
beams and two cassettes, supported one behind the 
other, with a lead sheet in which there is a single 
narrow slit between the cassettes. 

The necessary apparatus is described in detail.— 
Lois Cowan Collins, M.D. 


Lustep, Lee B., and R. A 
pneumocolon bottle. Radiology, March, 1955, 
64, 424-425. (Address: Dr. Lusted, Univer- 
sity of California Medical Center, San Fran- 
cisco, Calif.) 


In order to facilitate one-stage double contrast 
studies of the colon, the authors have devised a 
simple and inexpensive gadget, with which the flow 
can be quickly switched from barium to air, and vice 
versa, by mere rotation of the bottle. The details 
of its construction and use are given.—C. L. Steven- 
son, M.D. 
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Lamerton, L. F., and Baxter, C. F. An 
experimental study of radiation-induced 
anaemia withreference toshielding procedures 
and platelet changes. Brit. ¥. Radio/l., Feb., 
1955, 28, 87-94. (From: Physics and Radio- 
therapy Departments, Institute of Cancer 
Research, The Royal Cancer Hospital, Lon- 
don, S. W. 3.) 


Massive whole body irradiation administered to 
the young growing rat results in an immediate weight 
drop and a second response which may be evident 
nine to twelve days later. The incidence and severity 
of the weight loss in the second phase depend on the 
severity of the anemia which begins to develop 
rapidly five to seven days after irradiation. 

The authors report experiments to show that 
shielding from irradiation of certain tissues contain- 
ing active bone marrow such as the hind limb or 
head, will very much reduce the severity of the 
radiation-induced anemia and of the second weight 
loss without affecting the immediate weight loss. 
They also show that this type of shielding reduces 
the platelet fall caused by radiation. Shielding of a 
portion of the skin does not appear to cause similar 
protection. 

They suggest that an important factor in the 
shielding procedure is the maintenance of the plate- 
let count above a critical hemorrhagic level so that 
relatively slight reduction in the damage to the plate- 
let mechanism may be sufficient to prevent a severe 
anemia. On the other hand, the shielding of an organ 
containing bone and active marrow may have addi- 
tional important consequences, for intact bone 
marrow will certainly provide a source of the other 
hemopoietic elements, particularly erythrocytes.— 


Arthur E. Childe, M.D. 


SacHER, GeorcE A. A comparative analysis 
of radiation lethality in mammals exposed at 
constant average intensity for the duration 
of life. %. Nat. Cancer Inst., Feb., 1955, 75, 
1125-1144. (From: Division of Biological 
and Medical Research, Argonne National 
Laboratory, Lemont, III.) 


The lethal effect of continuous irradiation is as- 
cribed to the summated injuries to the constituent 
physiological systems, plus the effect of aging. A 
“cumulant lethality function” is derived which, for 
each species, indicates the course of physiological 
injury; semiquantitative consistency is obtained and 
confirms the probable validity of the basic generali- 
zations. 

The significance of acute and chronic injuries and 
the problems of protraction and the relative bio- 
logical effect of different radiations are discussed; 
the relative effectiveness of roentgen and gamma 
radiations appears to be independent of dose rate but 
increases inversely with dose rate for neutrons.— 


Raymond 8S. Quick, B.S. 
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LacassaGNE, A., Dupian, J-F., and Buv- 
Ho1, N. P. Some new experiments on pro- 
tection against whole-body irradiation. 7. 
Nat. Cancer Inst., Feb., 1955, 75, 915-921. 
(From: Laboratoire Pasteur de ]’Institut du 
Radium, Paris, France.) 


An intraperitoneal injection of pyrogallol acyls 
with long chain fatty acids (C.-C) improves 
survival and reduces mortality in mice after total 
body irradiation with 700 r (100 per cent lethal in 
12 days for unprotected controls), but the protective 
effect disappears within an hour after injection. 
Pyrocatechol and resorcinol derivatives provide only 
slight protection. A similar dependence on the side 
chain length is found for corresponding naphthol 
derivatives, the 2(8) naphthols being the most ac- 
tive, but the other more complex polyphenols gave 
mainly negative results. 

The very marked protective action of glycos- 
amine when injected five minutes before irradiation 
with doses up to 700 r is wholly lost after twenty 
minutes. Postirradiation injections of fetal rat liver 
cells following a dose of 725 r to male rats appear to 
be most effective when given intravenously and to 
depend on the degree of development of hemopoietic 
function.—Raymond S. Quick, B.S. 


Stroup, Acnes N., Bruges, Austin M., and 
Summers, Mitprep M. Protection of mice 
against x irradiation by plasma proteins. F. 
Nat. Cancer Inst., Feb., 1955, 75, 1109-1123. 
(From: Division of Biological and Medical 
Research, Argonne National Laboratory, 


Lemont, III.) 


CF-1 female mice received a standard, whole- 
body roentgen-ray dose of 800 r (LDgg at 17 days), 
the protective action of various agents being eval- 
uated by an “‘apparent dose” which produced similar 
survival curves in untreated controls. While none of 
the materials examined has any influence on the 
course of survival when injected after irradiation, 
it is found that dog and rat serum or plasma, mouse 
and horse serum and human plasma all have a pro- 
tective effect by pre-irradiation injection within a 
period of about one hour, the maximum being a 
reduction to an apparent dose of about soo r. The 
plasma proteins retain the total plasma activity and 
the active factor is limited to the globulins but is not 
identical with immune gamma globulin; dialysis does 
not affect the activity but boiling causes total in- 
activation. 

In examining the influence of—SH groups, it was 
found that coenzyme A and, to a lesser extent, a 
crude mouse liver filtrate show a protective action 
but the sulfhydryl content of active dog plasma is in- 
adequate for protection. The combination of human 
plasma protein fractions and cysteine is more effec- 
tive than either alone, with no evidence of toxicity. 
Weight changes, hair loss and occurrence of neo- 


Voi. 74, No. 


plasms in protected animals appear to be equivalent 
to those for the apparent dose in unprotected ani- 
mals. Proteins alone provide no ocular protection 
but only when used in conjunction with cysteine. The 
initial changes in splenic weight and white blood 
count appear to be similar to those in unprotected 
mice followed by recovery corresponding to the ap- 
parent dose. Analogous results have been found in 
mice receiving 1,000 r and in rats. 

The recirculation of autologous blood through the 
dog spleen has no effect on the protective activity 
of the plasma and White’s medium remains inert 
but acquires protective properties equivalent to dog 
plasma when perfused through the shielded spleen 
of a previously irradiated dog. As none of the media 
give any postirradiation protection, it is assumed 
that the specific agent for hematopoietic recovery 
is not involved.—Raymond 8S. Quick, B.S. 


CLarKE, Norman E., Ciarke, N., 
and MosnHer, Rosperr E. The “in vivo” 
dissolution of metastatic calcium. An ap- 
proach to atherosclerosis. 4m. F. M. Sc., 
Feb., 1955, 229, 142-149. (From: Depart- 
ment of Research, Providence Hospital, 


Detroit, Mich.) 


Because of a possible calcium-cholesterol inter- 
relationship in the development of atherosclerosis, 
the authors undertook a search for a safe method of 
removing metastatic calcium from the human 
body. 

Ethylene diamine tetraacetic acid (EDTA), a 
synthetic amino acid that forms strong soluble 
complexes with cations in solution, was studied. 
After in vitro and animal experiments, 22 patients 
were given more than 1,200 intravenous infusions of 
the material. 

The only serious toxic reaction was in the skin 
and mucous membranes, where erythematous 
dermatitis in 5 patients and exfoliation in 4 devel- 
oped. However, in only 1 patient was the condition 
so resistant to control that the infusions had to be 
discontinued. 

EDTA was not metabolized but excreted entirely 
in the urine. The blood calcium level fell an average 
of 3.2 mg./100 cc. after administration of the mate- 
rial, but homeostatic maintenance of normal serum 
calcium levels made the value of this determination 
questionable. Calcium removed from the serum by 
EDTA was replenished promptly and probably from 
areasof metastaticcalcium. Ina patient withextensive 
nephrocalcinosis, fifteen consecutive days of EDTA 
treatment were followed by the disappearance from 
the roentgenograms of 50 to 65 per cent of the 
calcium in the kidneys. Because of these encouraging 
observations, the authors are continuing their study 
of EDTA, and will report its effect in angina pectoris, 
otosclerosis, and other conditions later—George 


Cooper, Fr., M.D. 


Abstracts of Radiological Literature 971 


Fow er, Joun F. Problems in the design of a 
fluorescence meter for interstitial therapy, 
and a practical design of instrument. Brit. f. 
Radiol., Feb., 1955, 28, 104-110. (From: 
Royal Victoria Infirmary, Newcastle-on- 


Tyne, England.) 


Designs have previously been presented for probe 
detectors with small sensitive volume for determin- 
ing the distribution of dose rate around areas con- 
taining radioactive sources. A stable and portable 
flourescence meter reading directly in roentgens per 
hour even at low dose rates would be of considerable 
value for this purpose. 

Two problems generally encountered with probe 
scintillation counters are: (a) fluorescence produced 
in the perspex (lucite) light-guide between the 
fluorescent crystal and the photomultiplier tube, 
and (b) current produced by the direct action of 
gamma rays on the photomultiplier tube. The first 
problem can be eliminated by using hollow polished 
metal light-guides. The author recommends a hollow 
tube lined by silver foil. The second problem can be 
overcome by determining separately the dose read- 
ing which results from the direct action of radiation 
on the photomultiplier, and subtracting this from the 
total reading observed. This is accomplished by the 
use of a shield at the end of the light-guide which 
prevents light from the phosphor from reaching the 
photomultiplier. The shield can be moved aside by an 
electromagnet without disturbing the position of the 
probe counter, to obtain the total reading of dose 
rate. 

Subsidiary experiments on the properties of several 
types of light-guides; on relative efficiencies of four 
common crystals; on the energy dependence of two 
of these crystals, and on the directional dependence 
of the final design, are described and results pre- 
sented. 

As a result of these thorough studies, an instru- 
ment is designed containing a flat disk of zinc- 
cadmium sulphide weighing 18 pounds, permitting 
three to four readings per minute. Construction 
details and wiring diagram are presented.—R. 


Kenneth Loeffler, M.D. 


Joyet, G., and Hont, K. Die bioiogische 
Hautreaktion in der Tiefentherapie als 
Funktion der Feldgrésse. Ein Gesetz der 
Strahlentherapie. (The biological skin re- 
action in deep therapy as a function of the 
size of field. A law of radiation therapy.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, March, 1955, 387-400. 
(Address: Dr. Joyet, Fleinerweg 4, Ziirich, 
Switzerland.) 


The authors studied the relationship between size 
of treatment area and maximum skin tolerance dose 
for fractionated roentgen therapy. They used a 
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Picker half-wave rectification apparatus at 240 kilo- 
volts with a filter consisting of 0.4 mm. tin, 0.25 mm. 
copper and I mm. aluminun, producing a roentgen- 
ray beam with a half-value layer of 2 mm. copper. 
Focal skin distance was 50 or 60 cm. and five fields 
ranging from I to 100 sq. cm. were used. Seven pa- 
tients received 18 treatments each over a period of 
twenty-two to twenty-six days. The healing time for 
the exudative reaction produced was used as a meas- 
ure of the maximum tolerance dose of the skin. For 
large treatment areas this dose varied from 4,800 to 
6,000 roentgens while for areas of a few square centi- 
meters the skin was found to tolerate much higher 
doses than one generally assumes. For areas of 4, 4, 
and 1 sq. cm. total surface doses of 8,000 15,000 and 
§0,000 roentgens respectively may be applied. 

After a detailed experimental and mathematical 
study of their own work as well as that of others 
(Reisner, MacComb and Quimby) the authors come 
to the conclusion that the relationship of skin reac- 
tion and treatment area is governed by a law, accord- 
ing to which the logarithm of the total surface dose is 
inversely proportional to the size of the field. They 
feel, however, that more work has to be done to 
corroborate their findings. 

Based on their experimental observations the 
authors also suggest that in order to obtain the 
largest possible advantage from grid therapy it is 
advisable to use round or square areas of about I to 


2.§ sq. cm.—Otto Glasser, Ph.D. 


FEeppEMA, J. Some possible diagnostic applica- 
tions in cineradiography. Brit. ¥. Radiol., 
April, 1955, 28, 217-220. (From: Philips Re- 
search Laboratories, N. V. Philips Gloei- 
lampenfabrieken, Eindhoven, Netherlands.) 


Normal screening with the image intensifier has 
considerable advantage over the usual normal screen- 
ing: (1) The brightness of the image is such that the 
observer may use cone vision which is superior to rod 
vision with respect to detail. (2) The dosage of roent- 
gen rays received by the patient is greatly reduced. 
(3) Dark adaptation can be omitted. 

Screening of the chest may be carried out using 0.4 
ma. instead of 4.0 ma. The increase in detail produced 
by the image intensifier enabled clear visualization 
of a calcified aortic arch, which could not be seen 
with normal screening and merely suspected by 
screening with enlargement technique. 

Miniature photography with the image intensifier 
is likewise superior to present day miniature photog- 
raphy, not only on account of the smaller grain size 
of the screen but because films of a very small grain 
size can also be used. Using a camera with an optical 
system of high quality, miniature films with fine 
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grain material produce detail almost similar to nor- 
mal roentgenograms, yet the necessary roentgen-ray 
quantity is the same or even less than in normal 
roentgenography. 

Clinically, screening with the intensifier has proved 
of great value in positioning in order to obtain a free 
projection of joint spaces, localizing foreign bodies, 
repositioning fractures, correct positioning in ar- 
thrography and in manipulation procedures during 
simultaneous screening such as myelography, pye- 
lography, bronchography and heart catheterization. 
These procedures can be done in daylight and the 
dose is small. 

In considering cinematography, especially im- 
portant in rapidly moving physiological processes, 
the image intensifier is of greatest value. Problems of 
tube loading and patient overdosage are eliminated 
and procedures in the field of angiography, cardiogra- 
phy and perhaps phlebography are now entirely 
feasible. Movements of contrast media in cerebral 
angiography can be followed, pulsations of arteries 
are clearly visible, exact circulation time can be cal- 
culated, and observation of tumors with high vascu- 
larization and dye retention may be made. Cinema- 
tography of the digestive tract, of joint movements 
or of emptying of the urinary bladder, for example, is 
possible. In normal roentgenography of the stomach, 
the patient receives a calculated skin dose of 0.5 r for 
a single picture. Using image intensifier cinematogra- 
phy, 16 frames per second for a period of 2} minutes, 
with a total number of pictures of 2,650 , the total 
dosage received by the patient is 20 r. A normal 
roentgenogram is always a momentary and static 
view of a dynamic process. 

The author firmly believes that with the image 
intensifier the dynamic era in roentgenology has been 
reached and this without danger to the patient or the 
roentgen tube.—Chauncey N. Borman, M.D. 
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The construction and operation of a device for the 
measurement of dose as a function of specific ioniza- 
tion are discussed. Gas multiplication of the small 
amounts of ionization produced by the individual 
particles is made use of in this ionization chamber 
which operates as a proportional counter. In this case 
the pulse obtained is proportional to the ionization 
produced by the particle traversing the counter and 
the total ionization is the product of the specific 
ionization and the path length in the gas volume.— 


Donald N. Dysart, M.D. 


